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«*a6KSr^fL««^aJ»T2«<^)««t:»li LT SO 10 

mi 0 t&2<7>mm2ot$:&*)'&b-£. *?>f*. *<r> 
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[ mem 1 ] wo ^-*>**«io«js*ffiT* t , 
±t=3et»2<o«**rr4gs i <o£«£ffj£-rsifs 1 x 
fiuiam i ^s^x® t m 2 c^mm t z w o , w 

ffifiKi 0 ^-btf 3S«fcflS*W»a«:ilrt- £ k «k 0 . fiu 
am l <nm<nftW&y}?*< b L~m*mi& r >-&hit 

£-&tf .1 k £:&ft k 4W 9 £*>#»K<0«jKr8c. 

[ n #« 2 ] striae 3 xe-cti , ffi Efts o 
OBtriass i nmcoftffl&cD'jfZcK t t-- friiis i 

COfflK k luiem 2 <0£*g k *<W "5 £ tlX V ^4 «J«c7) 

c if #js 3 ] mam 3 igii . Buiem 2 is t «t o 

< b k-ffl5£HMfc$-£4Ig£*tf £ k £1tftk-T4lf 
#ifl 1 Xtilf #ifl 2 tcKf^W 0 ^fc-frSftC^Sii* 

a. 

[|f#JfH ] Mie353Xfiti. HulEm2XgtJ; Off 

4 If #H 1 Xl2ff *if 2 tiett<OKi 0 £*>-££«<7)S3i 

[ If *ifl 5 ] filial 1 *>*ii , ¥*K*JfT2> 4 i k & 
t#ftk-f4If*iM 1 J^lit*ifl 4 eovvf*u&» 1 Jgcciatt 

[1**316] mUmicomii. S ilt*S;fc^R 

ft fc 4 if *« i Jbmum 4 ^ 1 jukie**) 

W 0 ^*)-*fflR<oi!3K5ri£. 
[ if #js 7 ] Huiem 1 coma . #*Sh b h s i jg-cft 4 i 

k^^k-t4fi*ill ^Ii*il4^^-Tii*M illc 

[ if #js 8 ] fu tern 1 oJiti . ft^tt^mwwiT'* 4 
zbzw&ci-i mm 1 , if 2 a wnraaa 4 ^ 

[|f*ifl9] MiaaSlXgti, S i ££(3»fifbJ£*!i 

3 £ Mr*- i k tc j; 0 mie^tlwi * mm-t 4 ig £ nrfr 

£ k Sr }#ft k f 4 If #11 1 ttSf #JS 8 (73 1 v^ft A> 1 ifl 

z b & mk k -t 4 m$ij! i j^m #m s Co i 1 jh 
[ m*3i 1 1 ] Mies i <t>»± s i mx-h o - uieas 

2cr>mii. S i 0 2 «T*4>rkSr#ftk-r4If*JSl 



[if *iii2] Buie^ix^ti. 
■thumb. 

MISS im^mZI&MltZit&ZtlZ^'r) . fiylCS i 
il±tcfi||ie^2<7)«k ttcOS i OjJifcJBjfc*- 4XS 
k. 

**tfikS:«afc-r* If 1 rtSM #IH 4 o) v ^ix 

*» i mzimcrmo^h^mmcomm-xm* 

[ff#3U 3] miim 2 nmili. Sill, Xti. 
S ilS^ilCS i 0 2 «^ffML?t«^T*4>Ik 
^^ftk-t4lf*il 1 ^lf#ifl 1 20^-f 1 iHtc 

ie»ow o . 

[ mim. 1 4 3 ftiES 2 co^S1g(± . 7t^ai14S«X(i 
ttWIHSti'r* 4 ; k ^#ft k-T 4 If *il l ftliff #il 
1 2<D\ W 1 ^CIBtt<Oflfi 0 ^-*>*S«oSSJi* 

ft. 

nmz^inm*^ l , m^TL«m^±^pjxrmtmz'm 
i-SB^a 3 s 2 «oji£-.frt 4m i commzit fct 4IS 
fitness i ^**coxffi k ss 2 k * w o o 

S: ft 4 £ 2 TM k . 
[ If *Ji 1 6 ] fiiff m 1 CDXjgTIi . fiilldm 2CDTM 

wmz. Buiam 1 ^/i^^jsiJffiC r )^< k t-sp^Mia 

m 1 k Itiiam 2 co«k k ifiK V&toZlx-Z^&m 

WMmmx o t rtfjitc{ia-r4«jt€r*-t4Wo^ 

■^*«*^^il4 J: -3 HfriamiOJlS.Vm2c7)il5: 
ffM^" 4^kS:»ftk-t4 If *ifl 1 5 tiettoftt 0 -&t> 

[ If *if i 7 ] mi ian i . fria^f LKiiwxco 

Bg^ffi(cm^«^4*^ * 4 « £ JBOL L . -e ti 5r y >° ^ ^ 

>7'-rhz b [zx o s fridm l »i*»sws.Tg*t 

Oik?-^ftk-r4lf#iIl 5X(4lf#ifll 6(ciaffeO 

[ if *ii i 8 ] fiiriem i «oxg{± . fjia^f l«jb<o± 

m5£^«*^4fiiam 1 <0«t«ftS-li-4XS** 

tri k iwat-rinwoH i 6 o ^ir^aas 
[ if *if i 9 ] fiiriam i <oji« . ^f*s X'hhz.b 

b-fh If #11 1 5 T^if *ifl 1 8 O vvfft.** 1 ifl 
[|f*lfl20] MfaifUW/fti, S i «T'$)4 -hS: 

tttt k -r 4 if #ii 1 5 jb^w #ifl i8w ^m* 1 1 mz 
[ !ff*jfl 2 i ] fiiria^ i <oJHi . #is B H B s i mx-h 4 

i k Sr firft k f 4 iff*Jl 1 5 .P;^IS#Jfl 18W ^txfr 
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2 ] Mies 1 coma. it&wmfcMTb 
[ if 2 3 ] Mies i xeti . s i msLizamvas, 

tMfc*#«fc-*-4 If**! 1 5 ttSIf 3fiHt 2 2W»fh 

[ if j&b 2 4 ] Mies i coma s i n x-h o . Mies 

2«il±. Si0 2 *Tft4£fc«r«F«i:-rSSI*iHl 
5 7bSIS 18(01 ^-f 1 if CiettcojU; 0 

[ if 2 5 ] Mies 1 oieta , 

Mie-MUfJlXdMieS l oJi k LX co s i HSrJE&ft-f 
4Xgk. 

fries i mmm%iitzWfc(^m*fm.\tz j £h z t 

lz£ K) , MIES2<7)Jlk LTcoS i 0 2 X 
f£k. 

[if*«2 6] Mies2cos«<x s iss. xja. 

S i Senate S i OjSrML/lititibSii: 
*«P» fc - t* 1 5 Mlf *JI 2 5 05 V ^-ttlfr 1 II 

[ If * g 2 7 ] MIES 2 <03HR« , T^iittffiSXfi 
*tt»tt««T* k t-Slfi*^ 1 5 JMW* 

312 soivffta* i m^mm^n^h-^mmcommyj 

So 

Clf*Jfl2 8] Hfi0^ir&a«^Wft*i£T'*-»T. 

coxtsicojf^wu mzi$micomcr>±zmom2 
Mies i <nw&<r>*m k s 2 ^si k * u o t as 

0 ^btfSKfcffraWiSS 2 Xg k , 

**tr Z k &**«fc-t*jyi , 3^*rfrfflR<0iE&&ft. 

[ if &m 2 9 ] Mies 1 istn . msas 1 

SJificofirg k M IBS 2 co/f co?hJi]^cofiM k a l 
If *IM 2 8 (ciEROJB 0 l^tf£«?>«ii;tp j£. 

[if^jg3 0] Miesixsti, 

Mte^yLW*coX<7)B&£ffi£S 1 tma»& 5 Sr4T*£?B 
l£X4Xfsk. 

MICT Jf c0Xc0B&£iHXS 2 tmj5> 4 X/f £»f 
4Xfik. 

M EX flOA-ESP £ L T M IBS 2 CO 1 2: Bf&t 4 X 

£l£±lXMieS 1 ^«Sr^-T4Xgk . 

Sr StS " k £ ^pffi k "t 4 If *IS 2 8 Xli If *lf 2 9 iz E 

HI*JH3 1] MfeSlXfltX 



Mie^fLSScoXcOB&^ifHcS i Jl£ffM-f 4Xgk . 
Mies i )l*9FM$^«^co^ig£^SMb£-ti:4.lk 
tciOS i o 2 Jf£ffMX4ifik. 

Mies i o 2 mn?\-ffl&£m-i;Lxffiii'm2cr>mzmtii 

MIES 2 coif 2"?;*. 7 ^-yk LTMIES iJfcoHJf 
S5£l&£ XTMIESl coJl£ffM-t4Xgk . 

tf £ k £ k "T 4 If^if 2 8 Xfilf* Jl 2 9 (cie 

[ if sm 3 2 ] mies 2 xmtz x 0 f^*$ 0 
*)*aHRtnt*w«yas:Mrt-; tti*). Mies 1 <om 
<wmi%cD'j?% < k . Mies 1 ««t Mies 

2 c7)S« k 0 ^rfc $ ixT ^ 4 M^O^ffiXJi^ii 
k -t 4 If 2 8 J^Ifi5}<lI 3 2 CO l 1 3S(cie« 

[ If *II 3 3 ] MieS 3 XfMT'li . MieS 2 TJ&liZ x 

zistsztwrnt-fh ma& 3 2 tia«W) is o -^i?^ 
c if *ji 3 4 ] Mies i conti . ^mfamx-fo &zt 

^^HSk-r 6lt*^2 8^1^113 OiOV^-f^ 1 IS 

[if*iS3 5 3 Miesio^{±, s imx-foz>zt?t 

im k -t 4 If *JI 2 8 J^SIf «^ 3 0 COV Ytfhjfc* 1 II (c 

iBt8<ofts o fthitmucrymm-frm . 

[ If ^<IS 3 6 ] MieS 1 tf>«± . ^b b b S i mx-fo 4 
i k S: ftft k -T 4 If ^<il 2 8 Jb^lS*iM 3 0 <K I i-?tlfr 

C If *IS 3 7 ] MieS 1 comii . ft^**SltMiT'*> 
4 i k £1$t8k -T4IS *iS 2 S^^Ifl^iI 3 ocov ^ 

i iiKfeficoiUi o ^^*«co wirtnt. 
[ if *iB 3 8 ) Mies i iiti . s i mmz^mittti 

tf i k * 4$a fc T 4 If 2 8 ftjgff 3»B 3 5<7)V ^ 

[|f*iS3 9] MieS2coS«ti. s imw.. X(i. 
s i»«co^ffitcs i O z m*BfcLtzWv.XhhZt 

zw® k -r 4 n *ii 2 8 sarasji 3 8 cot vf ^ 1 jg^ 

[ If *il 4 0 ] MKS 2 costs ti , 7t3D§tt«1SX(i 

lewtass-c** - k ^^ak-r 4if*ii2 s^sif* 
J53 scov 1 «^Ka<oM*?-&*>*as««oi!aA- 
a. 

[ tmm 4 1] Hi 0 ^-irfrfflRcoRJfrtrft "C* -y X . 

\Hmz^mm^ 1 . ^coxtcs 1 nmz^-t&m 1 

c0ffi££fWc-r4SlXf£k, 

MieS 1 cOSScoXffi k S 2 coSISk SrflA 0 ^-ttt . 

& 0 ^*>-£3£««: f^iS-t 4 S 2 It k . 

mmo^hitmmzit-^Hmmzmi-z t =t o , m 
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ies i <r>mco9\-mffico>j>-K£< t h-^mimv^h-t 

[If*iB4 2 ] MIES3Xgti s MIES2Xf£tcJ; 9 

^£^^9 ^^momies 1 com^nm^co^ 
[ if*«4 3 ] mies 3 igwu mies 2 xmz x 9 

b i-gtf&x 7fy/tl.IS&tt;; fc £f$i»!k 

x& 11*11 4 1 tfeawaso^iyfrastti^Rja**. 
( i n *jb 4 4 ] as 0 &hitmm<?>wmjjmx'h -> x . 

extern 1 nrnmi-zm 1 <*>***ffrfct4fls 1 is 

k. 

mies 1 co^«o±ffi k s 2 o«« k s- as 9 -^bit s x 

St. 

* Hrfr Z b £ Wm k -t h AS 0 »Ktf)i!ifcSr8; . 

ifijRiM 1 nmmmn4 a <n\ ^-m^ 1 iiKiatfcoas 0 is 
h^mm^mm-mz x 9 as 0 ^*>-£is« * fww- 4 x 

fftSSfifcW 9 ^*yfr3HRS:|iriE*?L*Ji<0SaWC 2 

t *tr i k & Rat k -r h 3mcr)$m-%m . 
cii*ii4 6 ] wsum nt x wmztiti 2 tto 
««« 3 *>s 2 co««w^B5 t«e-r s * m 

^-thXUimz^tJZ k *«pat"f 4M*«4 5 tclE 
»*>*|R<0lB&Srai. 

[ If 4 7 ] MIE^HtXg tyjfrMZtit: 2 tfco 

mfoco 3 *>s 1 ^mm.m^zm^-thm.'S.m^^ tn 
mm^mz-r 6xuzmz<&ts z t ztm t-thm&n 

A 5XUJW8I4 6tIE3KOift«OM3tJj£„ 
[li*Jfl4 8] HifiE^-*tXST'{i> MIEAS9^bi±S 

«fc 0 MIEaS 0 »K£W£^?LWltf>aM)'"e 2 

a i wtfxtj* i xizmnmwm&n&i. 

[»*«4 9] If*iH 17bSf*JH4 4 OWnTix^l 
JatiSttOJlfi 0 ^-*>-li««Wl!Jfc*rffifc: <fc 0 Kit $ ix£ 
AS 9 ^«6^c[5]-o«jt£lPf &aS 0 

[if*ii5o] nmz^nm^L. -eoxesi 

U «±CIt:^ 2 OJf Sr^fir -f 6 SB 1 
OXffii kS2 OSSi: £AS 0 ^-fr^ffijt^^-fl. HA 0 

MIEaS9^;btf««c7)^JIJgfl<04^< t t-SBfcoat^t: 
*Hvt, MIES 1 OJiOWfl** 4 , ffifeAS 9 

^ k & k -r & ha o Girtmrn. 



<oji£*u ^co±izmzm2c7)m£^i>mi^mm 

OX® k S 2 OS* £ AS 9 ^*>-U^:«Jt * & K 0 

43^r. itriensioJi^fiiJi* 4 . mie»2<oJi<on« 
sBx«-ei-L«k <o wmizim-tz z k *®mk-rw) 

lcOSSr^L, •?-OXt5gt:m2cOH$:*-ri>|glOS 
S«±ffl k 2 OSS k £!A 9 ^ii-C * £ flfi 0 

f ESS #&$ 0 ^-*> $ iiT ^ft «««0^fflSBXti 

[ M*IS 5 3] MLM« S: * L , * cd^zM 1 

io^^^ijt * fi-r s as o 3-*>-fr«iR-c*> ^> r . 

^ k *i*a k -r z as 9 . 
[ is^ji 5 4] as 9 mmcommum-ch o t . 
ftmz^iimmz^L. ^icsiwii^tL. ^o 
±t,zmzm2cr>m$:^-?&mi ^m^^m t m 2 »i 

« k £as 9 ^ii-^as 9 ^-iriir»Rfc:fl:!¥W»a** L . 
^ixlc J: 0 , MIES 1 <7>m<7>W-my%cD'J?%:< k 

[ m$M 5 5 ] Htiie^xsTii . buiers 9 -^^-y:* 

SOMIEIS 1 corncob ffliQcO'J,-%:< k i>— aw. mrlES 
1 fc sulEm 2«iSt 9 ^ § iiT v ^6 fS« 

J; 3 HtrlEaS 9 ^-fr^t-fk^WfflaSrttrtc: k 
miL b -f * 5 4 tlEttoaS 9 ^i^-ti-*1SOMii^ 

a. 

[ ll*if 5 6 ] fuf ESftJIXgti H MIES 2 xmiz X 9 

«snfcK 9 i$h^mmm%zm 1 omtwmmn'j? 

=5r< k t>-«*BMfcS-a:ftXS?&*Oi k *«HSfc-t« 

5 4 xii»*js 5 5 tciEaoas 9 ■sbitmmcom 

[M*H5 7 ] KfiHWffllxett. MIES 2 IISCJ: 9 
ff«S*ifcK 9 DISOMIES 1 nmW\-m3mWJ>- 

1-£l**lfl 5 4 XJ4»*3S5 5 (.C|E«cOaS9^^*« 

[ tmm 5 8 ] mies 1 <nm\± . ^fwit-* 4it 

£*M8 k -f £ If 5 4 P)SIS*iH 5 7 O^m^ 1 if 



im&ze o ] nriES i ow±, jmsas i jrc&* 
nmm6 1 ] me* i w*t±. ^^*it* 

[ m^m. e 2 ] luiem i <r>mm^/sM\t « sii 

[ HUSK 6 3 ] MISS? 1 0*«cD^?lK/f Ji: , Sii 
tele -f * y £ a A-T 5 - k iz X 0 AM $ fifc LM HT 

h&ztzw&t -t&tmm s a nmtmm 6iwf 

[ t**iS 6 4 ] Ml 1 OJIli Si«t*D, MISSS 

2co«{±, s i o 2 mx-h^ztiwmt-tnmm5 
a nmmm 5 7 w ^-rtifr i jg&Ettaju o 
K*>l!3fttri£. 

s issues i o 2 m*mf$LL-rz%MX"fohzt 

c is** 6 6 ] mzw, 2 nmm& . 3tes$tt» «xti 
ie»tt»iR-cft -i. £ k £it is k -rt 5 4 j^sif * 
is 6 4 *h vf*u&» i JitiEttofts o ■sfr^mu^mm.jj 

m. 

[000 1 ] 
[00 02] 

[fi&fcO&ffi] KtM±C#ttAS i 
LT. SOI (silicon on insulator)tSit$rW'f"'5>S 

m. < so us) tftobtix^t. ^soiiRig 

T<nl><r>ifiWf btih . 

< 2) aatiBiBttcflfch.T^4. 

(A) -7 x /H^A^ST"* & . 
( 5 ) 7 7f7>y rfcR&ihTS £ o 
( 6 ) If Bt-ffct J: S^^3f^l!«fH»« h 5 > S^x? 
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[0003] SOI mmt. ±.iZCD£ i *««^ftfiL«S 

sir*-*.*:*). ££R-h^ zmmjjmzm-thmii 

[0 0 04] SOIttffihUli. *<{i. ijifen^^ 
r -Y T*IR Jitc SiJCVD ( ftTSUffllfi* ) ST^f 
nxt'?^i4fcK§-£TffM-f~-g> SOS (silicon on s 
apphire) fflfoffl&blXX . C^SOSgffili, ft 
tJSJRLfc SO I KWk LT— Ji&08TOfc»fck*>tfX 
S i SfcTttt<7)+>-:7 r 4" TStSk ^fflttsttStS^^ 
i & *M0M&XftoD&&. . -9-7 r >f T£lS£fli 
^tST/^-A-AWS i Jf\<D*FiA. ««<0«tg. 

[0005] itRWis^wi. t7r^ rmmz&m^ 

■ft SO I ^5-^lSLJ: dk^d^*^$^Tl-' 
[ 0 0 0 6 ] m 1 ffiUmt. S i **SaS«i0^ffiS:K 

itttzmz. *vm\M ( s i o 2 «) {zm^m-th 

-Kfc LT«t*^m^ B B B S i Jih^^fy+MI? 
•tirT. iircj: 0 S i OjlCS i ^ H B a ^^?fM^4 
(<r^jiT'(±. S i 0 2 1±CS iJBSrJt 

[0007] 3J2tf>3TS3i, S i ^ B B B fflS^Wi>co2r 
vSttJik LTffifflL. *<0T«fc:S i 0 2 «$rJfM-f-S 

^rttr*4 (^w^rffiTii. s i Jl^Jt«$*^^) . 
[ooos] iimw, i w^rS*seH^4¥«t lt , 
c VD&tcj; OESfWt^tSas i «3&»i?>*^ri*it:JMS 
h b b S i Srxt^df^-v/KR^S-yrS^Tffi (CVDft) , 
^a B B fS i S-itWLTfRWiatcJ: 0@ffl«*l*ixe^^ 
^■^/USSS-frS^rffi (BfflJ&BS;) . lt£hMi&^lZ% 
*S B B B S i Jifc^^Ftl^P- if-^Ox^;P^-b'-i, 
2rlR*$-ttTSl|tLT?§ItSIS B D B t<t 0 S i 0 2 «±t 
WS B B a S i ( h"-ATx~;ua) . 

WRb-^Ki 0*«t^f«««*^rt-4JK£ (Zone 
Melting Recrystall ization^) ififykixX . 
[0009] Ztlt>cr>Jjmzl±Ztl?tl— &-Wfifoh 

v\ Mitr, cvDSTi±. ^-mt-mmi-thtzMz 

^m^Z^Smtfihh . C1C7)3*>. Zone Melting Recry 
stall izationa^fttfi^LTfeO . JtKW^SSI^Ife 
«E]»#fsW£ ^ iiT (a ^4 3E«MMfi0*Sft^:ltt*«# 
4 k v ^ |8]e # *> 0 , il^ftdf 'J ^ xV x £ 

[0010] ±iEOlB2<o*t£. i-%b*>. s i X«£ 
xb^df^-A-^fiit^^-Kk LTfflt^V^Sk LT 
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[0011] m 1 1=. H*ttx.yf->-^J: 0 viwl 

aiMkil.htJMSiftS i Slgoff $ t|5l^/Soff$<7)^ 
l£ H B B S i***fll$-£fc»fc:. W^bS imSLcmtmiP 
4>#*SttS i SWe-fSClkKi-aT, W^^teAS i 
Ji±t:vat:Hiix-riWI*(t$iifcS i m& B B B fUi£3r 

tttfiltf £ £ 6 1\ &&& S i 

S:»S5^n>tff<itWr*Xg^, ¥& B B B S ifflg 

MIT „ ffl»tt*?»ffe*tt«0|B]»&*& S . 
[ 0 0 1 2] W*2\,Z^ SI MOX (Separation by Ion 
Implanted Oxygen) „ ^<7)^{i N ijM£tT B S i 

fMt^ms. i^Jb-ife-rti, borates 
i OjlJMt^WC, 1 0 18 (ions/cm 2 ) 

[0 0 1 3] »3te. -MLMS i oBt-ftKi 
Kti *) s o i ttisSrffM-rs^rS//ft 6 . ~ <77?ri£ 

t±. rnhW TfV&A (4-?Jm, J. Crysta 
1 Growth, vol 63,547(198 
3) ) (=«tO. ??L<ii, Itf^^fJ/t^ffifeDgStX 

N^S iSJMtML. ^^lIJHFiitti 
»b*W4£i:KJ:9. -I^NSS i ShZffltsX o IzP 

ms i mm^^^jimtLfzmz^ mmmitizx^N 

frBM-^S s i fR«£-T'<4 xxscomfic^-ri.^ 
tfifohtzfr, "ft n -f x ISItcO g tijJK S: $0 Hi- S * c Jo v > 

t 0 0 1 4 ] as 4 **SftS i Sfisc^. S*BtffcLfc>ll 
C0-«S B H B S iISC, ^JiflXiitg^'J^^OftSO^o 
*T „ SOI «Jg Sr^-t 4 S . Z cry-fjmX' 

[0015] mmit^&t LTt±. mmizxhum 

b , iMffix -y -f > J: h -jsm t &t> h . 

[ooi6] mmizx&jj&xu. m&gks i ^ -iz 
mmittz z t timmx-hh . ret--?:/ 570 y^-r 

[0017] aHRx-yf-y^cts^ti, 

lb t ^ 3 fifii W$JT'$> S * { , SftRit*^' 1 0 2 mS Lfr 

n bti% t > * . x -j -1- y r&vmm&tfwi \& , soi 



[0018] fc£*>T\ ^9^t=ft«$iiS*3S)itt3t 

*a - safcx^-ca y -^£fM?s B B B ^ 

^§-§SOHS (*£*> Sri 1?-*. affiKYfc, iafi¥ft$ 

l£ B B B S i a Sr JFM-T S ficW**** ^T^S. 
[0019] L*»L*J&»io. ^'5Xtc-ft*$n^>7t3S^ 
1±S«±(2S iJf**tWL.fc*&. -e^S i W± N # B a B 
«^L<ti^ B B B ^L*^^>5:^ 0 i<xJ±. 

[0020] *aj«AJi. WBBT 5-2133 &mza 

B B B s immz^inm^mf&L. *(o±tzn&fL'fim* 
m&Mirj&j&Lfzmi <d&wlz. tmmzifrLxm2<v 

T2mzftm-&zk izx 0 . *2<o»Rt:^lLW# 
*S B B B Jf£?3; 6^)T"J>I> . >r cofeWti. s o 1 no 
KflP^-fiaWHiT ^4 i t , SOI ^co^ B B B APfi^)g 

2rfg« u# s i t . soi mommy-tB&tfBmTb h 
zt, m,m^mi±m^m^mmij^wxh6zb. m. 

100A-10/i mWScr, &fflcr> SOII5: frt h S O 

1 mm^m-^mmmmx-wm^m^z bmnsxmjti 

to|>, 

[ 0 0 2 1 ] set. *ajnAi±. ^fbH¥7 -30288 

micr>Wfcbm2cr > mmb£W)-£fr J £ 

tzmz, mi comm£®i$ttz>zb%<'m2 commas 

X HJg^f L«* Sr Jg« L . d ft i Sf mt h ftffi 13^ 
[ 0 0 2 2 ] IJj 0 fc£«£35 1 2 COSMO 

ffiijf . &K>^fr-£mi,zttLxmm.ttfoi / zjjmufr& 

0 £*>-£Bifc:*f LT¥tf fc^Wr^^SrjD^ ^> ( Mi. 

TPi»IRtR«*|6|t:|lHK$-«:ftA1£«:if) . ftSO^ 
•friBCW t T Sfi^* |6] fcME-T 4 - #Kfflfe6£& 
h'co^tftx 4f — * EfJJnf 4 . *«t®lStc 
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^ir±mfR<oam^WRmtzx. •/ + yytxttm-t 

[00 2 3] ^llSlSiJi, Uhlir^tJ;oT1956^tc¥ 

sw*«oiMWf » o w^sietfe v ^Tfta $ n/s ( a. uhi i 

r, Bell Syst.Tech.J. . vol.35, 333(1956)) . ^TLMS 
Hi. Si«$£HFi?f?iSif TflMfrfbS (Anodizaiion) -f4 
i k J: 0 JBK-T £ - k #T * 4 „ 
[0 0 24] >>-*-#$5fJi. »Wtoitfc:*Jttasi<oi8« 

T* 0 . ^O&tSli - 0 X'bh k m& IX 

(T. J.Electrochem.Soc. . vol.127, 476(198 

0)) . 

Si+2HF+(2-n)e 1 - SiF 2 +2H'+ne 
SiF 2 +2HF -* SiF 4 +H 2 
5iF 4 +2HF H 2 SiF 6 

Si+4HF+(4-A)e+ — SiF 4 +4H* + Ae 
SiF 4 +2HF -> H 2 SiF 6 

lit", e^oi^e-ll, -e^-eixjEfLtm-TSraLT^ 
4. ±fcs nfeitXAfi. *ft^;hSi^llH7-#»WW-4 
fztblz&WZcjETlcomx fo *) . n>2X«iA>4^:4^f+* { 
flt/S$*ut*^fc:*7LKSi*«»*$*i.4 k LT<^4 . 
[ 0 0 2 5 ] J3L F.TL<7J^-T4P?gSi{i 
^fLB-ffcSftS**. NMSiti^fLfi-ffcSftSrv 4 

rK ffiJOK. m-filfH^t-MJW^fg*. vol.79, SSD79- 
9549(1979)) (K. Imai, Sol id-State Electronics, vo 
1.24, 159 (1981) ). 

[00 26] LfrLKWb. i*?IU£<ONSS i X'btlM 
^TLMltZ tl&tcrM l £ii>b& (R.P. Holmstrom and 
J. Y. Chi, Appl. Phys. Lett., vol. 42, 386(198 

3)) . Lfca*oT. m. mnmzzfdht,?. §>nft 

[00 27] ^fLSSSrffM-f4^fc LTfi. _fcJBtf> 
[00 28] 

1 3 3 8#tiEtt§ix^-ffi. HP*>, ^iLW^XtcS 

i m^mm^4^Timm^m-^m 1 ^s«£se«Jf 

£tf-LTm2^£ffit;:M9#;bi*T&4*« ( KIT . 
0 ZU&HmmcoBftX'ftMl. ztiizi 

*).mi <nmwimtz&ftL2titzft&Kmm*:m20)mwi 

iz® t K 4 t Ji . JU >5 4 
[0029]Witf. ftS*3^*?*S«<i0iMBI<i0lRK:. «■ 



#8t£ft4k. flUtf. vSttJit^^#^?L«« (M 
*lf. ^IS B B H S i if) ft. FJfM^SO I ^« 

a^ft^ft&i^. 

[0030] #»DUi s JJBOWftCiE^TSrSftfck 
«"T4^k £ae<ik^4. 

[0031] 

U Zcr>±.t,zmicr>mZ3iL. Z<7)±.lzMzm2com$: 

i *>»K£fMW-43s i iet . Mies? 1 

S^iBk^oSSkSrflfiO-S-tfT. K "9 

tcj;9, friB^ 1 com<mmmco^< t 
i>-n&mimo^hitmunft%wfaizimzitz>m 

3TMt i-kttZ k $r^fc-T4 . 

[0032] i oflfflB&ft&osi o 

oKawwfetfcv^r, »3xst-«, man. mieiao 

A*. mitESfS 1 ^*«kli*iem2^»Kfc#K9£;b$ft 
#»4>ft4 «fc '3 . Mieifi 0 ^tS«tft?«J5i^ 

[ o o 3 3 ] ^mcom i <7)Mmcf&4&o^-£»^ 

[0034] 1 <7)WHt^4liS "3 

ZkfiWt Lv\ 

[00 3 5] *»0J<7)^ 1 ^Mffi£ffi4K 9 

[0036] XfttycoW. 1 <0MMCffi6W 9 
toMitTTffiic^v^. «ns»l<!0Jitt, «^.Jf, Si® 

x-bh. 

[0037] *m\<nm i offlBBKifiRifts*) 
cvm&bmzio^x . mMdminmn. mm. wsa 

S i mX'hh* 

[0038] ^mc^m i ofliS£ffi&A!i o ^^-tts^ 

[0039] *%HJc7)|g 1 0«®t«4BA 0 
coMTOit^^T, WESSlXilli. Mi(f. SiS 
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[004 0] *mp)& 1 ^flMB£«4K9^b-t«£« 

c^Hjt^rffitijv^, -wieasixeti, mats* s is 
m-A*w&x-$h zbizx vm&^immzBtitt 

&:Lm£&tsZbfiW£ U\ 
[004 1 ] 1 raMffiKWSKO^ibtfSlR 

isolBaAlfeKtJVvc. PUtf, fTEBl^WiS i MX' 

ft o . Huism 2 . s i o 2 rreft & . 

[0042] ^ftWPM 1 OWWfcffii u o ■sh&mm 
(VS&kJf&liZteux , ijldSSlXSfi, W*.tf, mIB£ 

f££ , "hues i JloiKBfcSfciSHkStf* - 1 K J: 0 , Wi 
Ids i « Jbtc nTrldm 2 i: LXcoS i 0 2 JI£flM-f 
hUHb Z&tsZ b t>W& U\ 

[0043] *fmeyfR i commz&hM<oikib*tm®. 
crmmhmz^^x. mtm2ommt. mta. si 

Sflsu Xii, s i Sftie&iftifcis i OjJi*®(RLfc* 
1ST" ft ,. 

[0044] ^tycom, l ^WBatffi 4 US 0 

[0045] *%,m<om 2 <oHSk:ffi<& u o 

com^mm^m i on^^r l . i <r>m<n±.com 
mmcr>^ < t&-&£mow s ,2<7)mzfi-tz>mi com 

<^>s« fcSrfiso i^t as o ^h^tmm^im-t s as 2 x. 

[0046] *%R>lO^2^IMi|flJC^-g.P J 50^-ti:^1S 

iem 2 ragwftc , mfien 1 (Dm^m^cr,^ < t 

fc -gP^'Mia^ 1 <0*« t Ml dS? 2 c^)*« fc *ifiS 0 

-raw J: t mzm 1 

[0047] ^wom 2cr,mmi l zmh^ r )^h^mwL 

cDWmJjmiz&^X . iiuidSfS 1 Xflti, lufE^ 
ZtL*t^ -V ZbKzk 0 . fries? 1 «S£ffM 
[0048] #3|OfltfDSF5 2 OHffifcffi 4 flA 0 

$KnmcD±izmmmz-fii'&mtm 1 

[0049] **6B^sS2c7)fflliBl3f*aftS0^-i5*«« 
HTft S o 

[00 50] *ffiHH<0SS 2 <0MiBt:tft4 0 
<^»S*i£fc:tJ^T. fTIB* 1 a>JH(±. Wi.tr, s if 
T*ft4. 



[0051] *&W(Dm2<7)mmzi&&te*)<£h-$mm 
s s mx-hh, 

[0052] ^?tmcom 2 commizi&hte 9 sh&mm 
owmftrnzte^x. mt&inma. mm* it-sm 
>mfomxfoz>> 

[00 53] *fffl<r)&2<nmRM&hW&ttW& 

Mizmmmmmzm^-z t izx own&^iftm^j&m. 

[0054 ] *^HJ3<O^2<7)[Ilffl(c«|.IA0^-li:** 
^WJt^tcfcv^, TfuIdS?icDJf(±s ilt 

ftO, mflB^ 2«50«{i. SiO,it*4. 

[0055] *?|HBc7)*2c7>ffliapt«l)ft5 , 3-&i3-frSS 

3>jLMmnzmmicomt tx^s 1 mzBt&i-zx 

£^hlcJ: 0, Iuiem2(7)lgi: LT^S i 0 2 Ji£ffM 
[00 56 ] 2 <0fflBSfc:«&«i l 5 

X«, s iS«W^ffilcS i Oj^SLtl 
[00 57] *f^^2^)«iatC««JB'5 

jse^xjiffisttss-cft ^ . 

mmjfiy?>Bft<7>±.izm 1 cornet . mztm 1 o« 
^± t a a ie 2 $• h m 1 t mer 4 m 1 
x^h, mimicDmwLn±mtm2commt$:&o^ 

[00 59] *%mn&3<mmzi3k&lti r )&*tfkWsL 

w*aa*»t:tJv^Ts suidmi x^-m, Mid 

4: 3W«-Hft l tzmm. * w-r 4 hi comm. * ft&t h z t 

[0060] *wncom3cDWMizi%z&ij£hi±Mm 
commjsmz&^x . wssmmmt. mm. mm%> 
HMmcr>k.cov&-&mzmi »«*»^>**t*«:»*-^«. 

X^i: . BuIdXli^XOB&^E(c9?2«^^^4±/i 

^ffM^-sx^t , msi±mco9\-mmm^Lxmmm 
>t LxmiZTmco9\-®i®£mn lx mim 1 comzm 

[006 1 ] *¥tWnf&3<nfflffil£i%&lkV&hlt&m 

commumz&^x. mimij-mii. mn^jinmco 

i<?)^It:s i m*J&£t&T.mb . mids i jg#jg 
jft§*ifc*«^)fEiii*jRfflMks-a:4ifcti 0 s i o 2 
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mtmtiL-t&TMk. mas \ o 2 m<nnm^m s i 
x mam 2 c^i £ mm- sist, amm 2 com & 

1 c^^a £ JBjS-t 4 T.S k & Urtf ' k ar ttft k 1" l> . 

[0062] 4z%mn&3(ommzm&Mv&irt&9si. 
nmmjjmzi^^z . mux. srisa^xgt.t'jffcat 

HulSSS 1 cOJftfWfflJSkOiJ^ < k 1>- , buIEIfS 1 « 
k TOIESS 2 C0ffiK k #HS 9 3 flTV * 4 ««<9fl- 
JfiSSXJi-eiiJ: 0 krt«fc{SMt3-£SSB3Xfi£5e(;:-& 
tsX bifU± L^. 

[0063] *»WOSB30MH£ffi4K9^;btf^ 
c^Rje^jTfttfe^T. «r!E3B3ISTfcJ:, PUfcT ME 

ffc3li:4Xg&*tr.rfc#iJ*U\ 
[0064] *f6^SS3«0«nfit=ffi4M*)-&iyfr«« 

owaanactiirvc. mwm\(r>m\i. matt. 

M~C3> 4 . 

[00 6 5] *»W0SB 3 WMiBtffiiKO 

wc, fJiami^JBti. W*fcf, s iJi 

T&4. 

[0066] *%we>m3(vmmz\%&$& y )'&h^&M 
(Dwmjimzio^x . mumicomn. mux. w&& 
s imx-hh. 

[0067] *56^»3coMfflt:ffi&M0'&*>^«« 
cotBKrffifctiirVC. Bultimi <7)JIIX Mitf. 

[0068] *»^SS3»8liSit:fli4M0-&i>ii:aas 
cO»Ji*ftttJv>T. fjfESf? 1 XfliX W*Hr» S i£ 

k LK 
[0069] *»W<OS53coMffifc«4ftS"9-S-*yy:*« 
0>«j&A-ffifc:;feirvr. flies 2«1W, Si 
X<X Si SlSW^ffilcS i 0 2 iI£^j#XJt» 
«T*& 4 . 

[0070] *KWcr>m 3CDMmz& 4 as o 

[007 1 ] *»HB<oJS4iO«iiifc:fiR4aS0-^*>^:«« 

Ji^#1-4SSl^)*IR^jS-r-5SSlISi:, ifrfEfSl 
OSS*) ±U k ^ 2 b £ ftS 0 . U 9 

#2MKSrf&£-f 4 m 2 Xgk , ftrlEfe 0 ^^^««t-fL 
leflWMitflrti k ici; 9 . nfEffi 1 nmoM-mkwj? 

*<£ ^-^miim^h^mm^m-jrmizaiM 

[0072] xmfrwsinmmizffi&m&hitim 
cvwm.j5mzin\^x . m%iw,3nmi. mm. msm 

2 nut* K>imztiKf&v^hit-MmcDMiim 1 ?>jb 



[0073] *«hjj<os54 nmmiz^khtA o 

cOS^J&lcfc^T. #jfES5 3X:giX tfiRtX mllES? 

[0074] *5WB<0SB 5 coffllffi R5 0 ^h^tmm. 
mfflWAnUftcoMzm 1 coMZ^-t&m 1 WffiSSr^ 

*R-r 435 ust, Miem 1 ^asst^x® k si 2 costs 
[0075] ^micomecommi.zi^mmcomm^m 

JU 9 5- 4 Xflk , iifclfi 0 

[0076] *ftWnm6cr>\miZi%Z>mfihltMM 

cmm:)5 : mzi6\^X . Mitf, HifiE^ttxeictO^K 
$ ilfe 2 f^)««sO ') 2 iO*«M«D3JBI 4 
^fL«fl £ 1**1- 4 XS £ WOstsZ k 4 L v \ 
[0077] *Wft<nW. 6 C0imS(^4ft!i 0 
commUmiZ&l^X , M^Jf. fJlE^X^t~±0^ 
$ix/c 2tfc<7)*«« '3 ^S 1 c7)SM|iHc^X4^?LM 
LSfflffl^Tfllt-rsxgSrietc^tf c: k 

[0078] *f£H8<o^f> wfBBntf** W 0 ^-tir^ftt 
o^it^SicioUT, IJia^HftXSTti. ^J^(i\ sulE 

L, itS^ici; 9MlEK9^-*)-li:S«£fIIE^fL«So 

[0079] *mi<?>?&7 commziz&Bj, o 
znjtizmz^nmz^-r&m 1 cr,mm.cn^mbw>2 

comUb^M V^hittzmm££1-Z>9lir)&bitmWlX' 
h->X. HulEftS 0 ^*>*»«<?)i^aS8W^ < k t -gfi 
0>»#fct$lfVt, huIEIS 1 <?)iiO?hJlS*>\ HtflE^O-^ 

[0080] *»BBo*8<^iiiifc:fiR4J«i 

•tO± 2 <7)JB * fi-t 4 m 1 c7)S«0±ffi k m 2 

k £ BA 9 -^^-tir^ffliS £ 4 o ^*>*a«-c 

f jgEiJi o ^^^sm^yi-jg^^^ < fc *> — an 

[0081] *«BB^*9«OfiliB(=tR4fl!iO 

^xicscsi 2 comz^-t&m i coKMoxsikm 2 

k £ iti 0 A-^^-T ^ 4 JU '9 fJi^-ffi&X.f) -:> T , 
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fewc . Miam i comcD*rmm\ mm 1 »ss t m 

IBSIS 2 k jPRS 9 $ ixT ^4 ffl*S<7)J'hJSaiHX{i 
[0082] *%Bflcogs 1 OcofflBDl^SftSO ^*>-fr* 
4 m 1 ^36fe"<o±ffi !;S2WSfi(t2: U 0 fll it 

5r 4 u o £*>-£*8et* o t . mm 9 ikh^tmw. 
cr>*?\-mmcr)'j?%< t t>~&<7)mftizty^x . Miam 1 

[0083] 1 1 <7>flfiH£ffiSK 9 

commL, z<7)±izmzm2<7)mzK^-&m 1 

CD±® k a? 2 co2£t5c k £ HA 9 £*teft& 0 left. 

wwfiL ifucto* Miam i <nm<mw&n 
t ^--MZmMmftttrnMnftiftyimizim 

[0084] *&BJjotfS 1 1 Ol8Bi£ffi£&!i 9 ^ifS 
IBM 0 ^;b^*«COMiam 1 <vm(W\-Mfficr>'J?% <ti> 

- -SB** . Miam i was k Midas 2«ist 9 
Wit*^^* j; ate, BfriEftSO-^^SMc-fb^e^ 

[0085] Afgu^m 1 1 OfMlrfn^&fW 9^b-tir* 

««»ji^rffi{ctj^T. Mitf. frieMnxsti, Mia 

[0086] *%HJ<7)m 1 1 OWffifcffi Sltt 9 

t= «t 9^$ix^ft59^-^s«<7)Miam i 

4S<7>^& < k t) — 1$ £ x -y f - y ^-T 4 iSSr-frtr Z k # 

[0087] *w*mm 1 1 9 
raa»i#ajc*j^T. mm. mam i coma. 

[0088] #&Bfl<7)3s i i<7)0HMt=f*&ftS 9 

iRwwa^ffittj^T. Mitf, Miami ^{i. s i 

[0089] *f£HJ3^m 1 1 WMBifcffi 4 MO 

««ows*-a;t:*i^T. Mitf, Miami «ki sm 

Ik S i ST" ft hZ btMf~£ Lv>. 
[0090] *^BJ!^m 1 1 i0ffllffit^4ftS9-&Jb-frS 

«w«ai*ai=tj^T. Mi. or, Miami 

ft^OtfWlTft 4 Z k Ln. 
[009 1 ] 1 1 «0«8fflK{*4&&9-&irlir* 

«<0Wfcfri£fc:*iirVt. Mi(i\ Miam 1 wS«wf-tL 
K*A . S i 2H8te»«fly£HSIS:tirtC: fcfciO JIM 



^iinm-ch h z t mn u 
[0092] ^m^mm i 1 oHscffi&ju 9 
mcom^mBz^^x . mut. Miam 1 «ss«$?l 
s i aaRt>f ^>^j±A^-4 d k t x 9ffM$ 
ixtz^immxhhz k li\ 

[0093] *5|Hj]com 1 1 Ofiglft:tt*jUi 9^-lf* 

'C$)9- Miam2c7)Jiti. S i0 2 JBT**ii:*«#* 

[0094] *«h^3S l l wfUifiW^SBA 9 
«w*Bt*i£t:*JV^T. Mit±\ Miam2<7)S«(i, s 
Xti. S iSSOSffiCS i 0 2 Jf£JFML£ 

[009 5] *l6Bfjc7)m 1 1 coWJiBtcfMSftS 9-^^-^S 

«coMj§^-ft{cfc^T. Miam2osm«i. 3t 

[0096] 

?L«HS-W L . fco±l:#Mfli^Wt4B 1 

k. SB2«aHRfc*JliiO-&i5-lirTa!i l 5-&*>*»IR*ffJS 

zctzxo. mwmm^i&Kitm mta. s i 

#te B B B «) ^m20S«tc^LK9. CittcJ;9SOl 
[0097] Hi ii s SO I S1KOS*H<)^»3t^ffi^ 

WeWfc:lttW-Sfe«6<^iaT*4. 01(a) (c^-fi 

s-cii. m H H H s iisn ^ntfliur. ^^ffitcn 

ffitoXWi^tci 9^?L«S i Jf 1 2 £Bf£-f&. 
[0098]» >T\ HI ( b ) ^^-XSfii. ^?L 
fiSill 2±fc#^?L»WSftS i « 1 3 Srxt^df 
^ J r;^*^c < t9?FM-t4o ^Wft. ^O^ffi^rK-fb 
•T4>IktcJ;0S i OjJil 4 2rfM-T4<, iiiCJ: 
9, m<03&Kl 0>WBJSS*i4. lit, MISi 

/ii rnta. #tsas i t=^f *vaA-r 

4*i£ ( -f i->iiA?£) t«tO»*LTfc«tU. i^ 
iitcj; 9ffM$ix4^fL«S i «{± s zmnWl^ffit 

^fi"L. iS^hSEP (microcavity) «k^ttf{Jil4, 
[ 0 0 9 9 ] H 1 ( c ) tif lSTIi, iT^S i CO 

f,2<?)iS2 o^^fit. mitogen okm2coa« 
20k$r, m2cr,mm.tmmmi 4tt>m-t^j: oizm. 

3XtA£*i££ffl^;b-£fcam(=J: 9 m 1 Oil 1 0 k 
m 2 2 0 k £JK 9 . - co«Ult «fc 9 , m 

2C0»2 0 k*6l*« 1 4*>'^lSl«S-^^ix4o ^r*J. 
IgJifl l 4 (i. kiao i 3 CWttAS i jf l 3(iJ(cffM 

ttMLtt^<, te*kLT. mi«S1Skm2£0 
01 (c ) iz^-tftMlztctiii 
LfrL&Wb. Xiaoj; 3 (c. ffilM 1 4 ^vStt 
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mt%h ¥&a sun mizmm-z ztazx*). w, 

j&^iSS'ft* - t #X'd hfztb. X 'ISp^SO I a 

[ o i o o ] hi ( d ) ^xxg-rtx wo-&*>-fr/s 

2fttf)S«*£, £7L«S i IB 1 20gP^-t"2^««tC 

CiiteiO, H2cri^iiJ ( i o - ' + 2 
0 ) <X ^TL«S i Jf 1 2 • ' /JMSftS i Ji l 3 /*ft 

&ji i 4/#ig B a a s i sis2 oowawjtii^s. - 
A\ m i 10" ix ii B a B s iisi i 

fLKl 2' £*X4flliti:;$:4 0 

[0101] ^KfteoSR 1 10' (d. Sg Ltz 

i JH 1 2' *Hs*U XS^JCXT. -eo^ffi 
SrTffl-fM-S i t £ «fc 0 , WIS 1 coMM 1 0 SrffMX 
htztfXVm&HiS illl 1 hLTf£ffl£fi4. 

[ 0 1 0 2 ] !£ 9 LfcGL 01(e) 

lZ7fctTMX'\t. W,2cr>Wfam (10' ' +2 0) CD* 

m^jimm 1 2 • • fcaaKwoa*-*-*. ifitj: 

0 . #*SA SiU3 /*g»Jl 1 4 /JHISfl Sil|g2 
Otf>«*«lii, x&;b*>. SOI«ja**f4*«*«» 
A>ft.4» 

[0103] m 2 ltjx mta. am&s i 

(mtl£. 53SX«) ^ftiiiStt 

[0 1 04] B2I1 15^ 1 ( c ) <7>flp#3 0*f*L;fcas 
#<7>«^&ifc*;erc*4. 1XK H2£#B3L3:# 
01 (d) (c5rr4i-)tiSfc:fcttilBiaSi*KW 

4. 

[0105] HRKti. Bfi 9 ££?MrJf 1 2 

<7)*« 2 0 t coli 0 ^i^Wmtc^^lfc+Wtffffl-t 
4„ Zcotztb. ^EPAt^XXoiX #8ttX M0^t> 

K(±, ^XPACXXJ: 5C, K»&«3&<Z>#KIB<7>JiT 
*>4£?L««1 2 £|6|j&»-5 TJHtfrU ^?L«JH 1 2 COWE 
ift^ttiofcJaRli. £?LWil 2co^*WW(c«* 
S ft . ; ixtc i 0 16 0 2 ft w»Rfc:^K $ 

ft4„ -l<7)*S-£li, vSttJli^i^AS ill 3*$»* 
^T*fi/Ifc 3: 4*6^)11 4^flB«tf>*/Ni*&i:$r< , ft 
0 ^*>*««ti . { JJIsasWtca* $ *i 4 t m £ 4 . 
[0106] ffillfc^OfX -^EPB^X J; -j 

2^cr>mcr>!?mizit^ ±$%)&j]i) i %,£.-t&z\ ttfmh 

tixm. J:0M*Wfcli. #tSAs i Ji^sfc 

tx i*¥«AS i « k BKbR fc <o»BBtc^c* s&IB^ *«S6 
±X4„ 

[0 10 7] ftoT. KO^-irarWBBj&^WIMIl 4& 

iin zmwixzunm 1 2£#«#afc 



rrX43sa-c\ «9*ji 1 4 1 ^sas i m 1 3>k<nftm 

izfe o T a^trf 4 "Tfl6fe& t * S . - OJ&KJI l 4 
i:#*£AS ill 3fc<o*BBt:»->^>(icoatTJi, # 
*£AS ill 3<7)fifc«£j»U 3^f-£ffMX4*:to<0M 

v >. 

[0 108] laT^ftO^JBTti. (r.SecOX 

[0109] [ gn comkmm i >r oy^mmm^ 
h jjmx'H . m i o^is i o t m 2 coss 2 0 1 *m 0 

■fraaR^hwai. wcnosti oo^mmtizm 
®.Lfzmi<om (mux. misss id o^aiSrig 

ZffyJjWXtt. - » 1 WJlw?h/S]S*^ 1 amWL lOtW. 

[0110] itoj; -5 £*fSl<9JgoSi££*BWN$-fr&,r 
iiKBBSt- 4^2 Ol t eo#fflfc«-oT#«#*aHr*-4 

[011 1)03 A— 03 J (X #HBJI<7)3S 1 (Fi'mfcO) 
4. ^rfc. H3A—H3 JCIi, 3fi«O±BW<0— W>ft 

cDx-tf^ztixa*). m^<r>mwt. mi ( c ) ^w-v 

[0 1121^, -«Mc. i a^^co^-zi* 

, 03A iz^K-t XoitZ, « y vy&<r>p\m<7) 5 

7-¥ffico^f J> oil. ffiJ^i-i/vo: -y f- > ytzti 

[0113] a3AtStigTii. qMSAS i 
W¥««c3|«El l^^fi-T4„ H3B^-tx*reix 
^NlftM 1 1 OX® (S5-ffl) MlfcrHiffi^bSatf t= 

ct o 1 2 £?fmx4 . ziimm 1 2 ^Jg 

)S;X4ffiiS(i. 03 B tc^XJ; 3 1 1 o< 

^ 'j vyB<r#vmffi&\ mmmiz t x&xx t «t v x , 

[0114] l3Ct^tIgf(i, ^TLMl 1 2 coX 

i«n 3 s-ffMX4 „ m i wjb i 3tux m 
in. m&&s 1 1. ff^s i w. mis i n 
ah s i mm <r> s i i*«if»rA 4 . . m i on i 

[oi 15] a3Dts<tisTii. mi com 1 301 

lc?fS2<7)JI 1 4 SrffMX4 . -TixlcX 0. Si 1 
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Oimhtii,. W.2C7M 1 4 fc IT (is mUi » 3fl 1 <D 
l(Sil) 1 2<DSHfi£BM: (WiJf. ^BHk) 
S^rft^lctOtf^ixSif^ii (Mitf, s i o 2 Jf ) 

[01 16] l3ECitIgT"ii, SS 1 1 Qcr> 

iyfrfeWEICiO. »l«««10kS2^SS20fc 
[01 17] W,2(r>mi.t LX\±. S i Sf5L S i £K 

[01 1 8] ^2co««2 0*fKa*tt3£ 

«T* 4 2 «It 2 0 <0£ii£|&RKtfJgj&$ 

ilTV^li-A-lC*3UT(i. m2<50ai 4 (El3DtC7K-r 
IS ) (i^-T t € <4*g{±5rt >#\ IfS 2 <75/f 1 4 ZBf&t 

zztizx.*). -immtzhwunmi 3 

fc» P n^' -f 3f— ifcftfcS i«|SI±*|fiO 
[0 1 19] — ^lcOiKl 0tS2«SI2 0t 

wK0'&*>*wiBt=. mmcomtiLZ^x't>£\K 

[ 0 1 2 0 ] H 3 F izffk-tTMX'li, 13E ^SrtJA 0 
^•*>-fr*«i<7)^JSS^i3^ 3 *>4>-& < i: SB ( fl* 

3tf. #*&SS i Jf *£<7)S i mXfo *) . ^2^)114 
7$\ S i 0 2 /fT"£>9. SB2<0S«2 0*<, i&&f|S i 

S i aHKT*4*£fc:|JW* . 
[ 0 1 2 1 ] 113 FtjjrtWCti, IS 1 tf)Ji 1 30?f-)g 
g|5^2coJ114SraLT^t;$ii4-i:lcJ: K ). HI 
o/f 1 3O^*^0^^««op , qffliHc[S]*^-c«|/jN 
U a»£, ®1«50*1 3at^3B2<0««2 0<?)BMh:fcrJ: 
*). KV&tottmtftmjjfolzt&X-tZ. =Sr*5. 1 3 
a(i. iBKklS<oaW)*l^)«, Halt it^lgo 

f&^s? 2 <7>« . 2 0aii wtttJMWjkom 2 comm.. 

2 0bli. SHLXgtCj;DS?2<O^«2 0atCffM§il 
[0122] i^SKtlStJ: 0 . mi com 13 n coK 

[01 23] 12 3 G tC^-f r.gTJd, 11 3 F (C^t-ftS 0 
EBGfctt. H 3 F fc^-ftS 9 

^§ixTo4„ 03 F^-rfiso^-ttfflgti. asio 
mmxhh%2 <ojb 1 4 a 0 -mik/i 1 2 t,zm 



ffitt. KO^^B^^iftiO. W\VMXfohW,20) 
I14aj 0 £?L«J1 1 2 . 

[0124] zzx\ mi<omi 3co^m^'^Azm 
itzixx^^^mftiz&^xi*. -eojpsji. untie 

£J; 9?f <&-oTnSittf>. s i o 2 /f (m2com l 4 

a ) fc s i m <$ 1 <?>m 1 3 > t ^ic^ot^^ 
iMTT&T5TfrgttJ: , ';k. si« (ssi^jg 1 3) 

T. d^-^tCtS^Tt. Si0 2 l(^2f)114 
a)hSiJf(^liO«13)i: (7)Wt:if4ST^&' 

zcdms, mtxmiz£io-m<%~>tzf$ttcDmico 
mi 3<n&mi*kW<\mxhhtztb. mmmz. mien 
mi 3cwm&te. W5-&*>**«fiort»k:ifciA»oTa 

wi, micomi 3^h«a5*%^BMt$nTi^o 

[0125]^, ±!fiO £ 5 ^t^bXg ( LI 3 F ) 

(±. ftso-^*?itxs (H3E) cotk^o-^h^m^ 

[0126] * . m2cr>mi4 ZBtiL Itzm&iztm 
XL, mi (DM 13 WiWBJSfcW 0 -&*>**««rtfflUc 

mmSg) ^-^^ifctCiO. ^-(KORtiaS 1 

«, KO-&*>-ii-*w*»4>«ri'5. SB l <oJi<offlRrxttn 
m$&M~>x%iLMmizm*T-tz> . 

[0127] K»3-&*>-fraMKSr^fLK«-C2tt<?DS«t: 

2) ^isttmm^v^bitimtfmzfav 
x » m<* s^,. a*. 7k*. r.«fl:K«. ^ 

m) . 3) K"3-&<>*««t«LT. JPffi. ^1^510. 

Sr^^-ttS^-a-ggv^i^b^-^STfS. 6) *B^* 

[0128] ilEO^dlSKJ: 0 , ?,2«M2 0 a 

m 2 2 0 a. ht. S2^1 (S iOJ) 

1 4 b . 1 OH ( S i m ) 13a, ^Timm 12aJ 
It*t4»R (03 H) J&*»<5>il4. 
[01291031 t*i-xet?-« s ES3Ht*-f2£« 
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h „ CI <F&m<F>W£0>£ 'jC. |51^il3a // S i Jf 

a^cos i^i 7 fy/?l XII, ^TLMs i £3MiRW 

4. ^^••^yym.immLx. m2com 

U2 0 a, 3S2<7)JI ( S i 0 2 Jf) 14b,KSl<7)Jf 
(Si/1) 1 3 aS^fLfll 2 a*>^jrJIKx 
•ff^tiikCJ: 0. HXJih 1X311^/1 (S i 
Jf) 1 3a**t4ifi (03 I ) ^et*>TI 
So 03 ifcrfc^T, I4ctl i7fy/Ig«S<?) 
( s i o 2 Jf) . 2 0c(i, x 7 fy/ig^) 

[01 3 o ] ZfLMs i i±, &tt&$m£H-t 
h tznb . ±j£co J: a tcjlfgw S i tox - y J->? ffiX'h~> 
Tt, ZfiMMl 2 a S-SJRWKx.y^y^-f 

[0 13 1] r^t. x-yf-^TTOCkoT^TUIJf 1 
TJi^S51*5* (S i Ji) 13a^fgXh 7 A-tL 

t\ m&nnmi 2a*as?wfc:wsLTfcj:v>. 

[01 32] 1M3 J tSrrxSTJi, 0 3 I £S"f 
C0*WagB<7)BHI:Bt 2 0c &^«2<0Ji Uc^l •■/ f-y 
^icioTI^S-rSo -I-fUckD. 03 Jl^-f 
tC. ^2<7)^±tC^2^« 14d, gj$ 1 Oil 1 3 b£ 
mzG-fh S O I i^tlh . 

[01331IC. 03GtSrTiMiIgfe:tiV^T4Hi 
Ztitz2tk<7)&ffi.codlbm 1 1 OfJl^Mto^ 

Tti, *<^ffi£»9'?-*SB2tf>R (S i0 2 R) 14 
a RV&fLUm 12Si±L. t T flffi & TO 

1Xi±gS2<7)»g2 0<b LTWfrf ^fc^X^. 
[0134] 1XL<7)J: -3 iz % Z(DmMmmizJ:tHi. 
f&O^h^tTW. (13 E ) ««fe:|Wtie (I3F) J 

^ssxscxti-o-x mi com 1 3«^msso^< 

[0135] im2(7)mte<7)ftmi zcomi&coBmiz{% 
i^m-nt. (mm. ?m%sfrL>m.mmcot§ 

4» c7)i*i»;co^|g 1 c7)ii i 3 L . ISIS 1 co/i 1 3 

ms^cDfflm (isioi^ijm^) ^±(c352c75/i 

1 4 $XnT&?l? 1 WSfS 1 0 JML. 1 OfflS 

10tI2 2 0 <>; £ U 0 ^-;bi±X Ifi 0 

srf^js-rs. zco^mmttx. tmmoMmz 
(D?>.m i«ii3 a is i comm 1 o ^j&l . z 



com i oifti i o t m 2 commz \& o ^*>-£fc« . ^ 1 

[0136)14 A— 04 Ef±. 4<m]c r ^2cr ) mW(0 

co^j^sn-cjoO. m>K«a55i-{i- iai (c) ora^ 

3 0*ttLfcSMH=ffli!i-*-4. 
[ 0 1 3 7 ] li n Q H S i 

fflSii . 11 4 a nipt £ot,z. «y> 7&<r>tm<r> 5 

[0138] 04 At^xsT«, ¥-jg H Q B s i mmm 
^m\mu 1 1 coxm ($7-1) wfcRs-fbsa^fc: 

«k 0 ^TL«« 1 2 . ^i'L«ii 1 2 ^ff^ 

BSc-r&ffiJSti, 04 b vztf.~$~ £. o [z^wmw. l I <7y< 
^ U y^^fflJHSc^dJEBfc: st X'RA,X i> J: ^ L . 

[ 0 1 3 9 ] 04 C (C^t-XgX-ti. ^TLS« 1 2W^h 

micomi 3*KMi-&<, zcr>x oiz^iinm 12 con 
fflfflcommzcoz-wi i com 13 imtfzt &jj&t lt 
(±. tmwwm i com i s^M^r^a^ ^ 

[0140] mor, m^co^mco-mt ixiz. 
nmi 2co?mM*mo-?x?;*?-y£m!&Lti& 

iz. m£&S i « 1 3 Srxt^^r^+y^SacJ: 0® 

[0141] 4fc, '&mcoxmco—Mt 
11 3i0l(;i/y'xMeML, MRtfWJS 

L. ZtLZ-vxfsw—ytLxm'icomi 3confflffl 
Zn-v-l-yy-fh^&ftmitotih* zcom. w*tx. 

tmucom i com i 3 «T<^^?L«JB<o^spxtd— aj* 

[ 0 1 4 2 ] £ 1 OJS 1 3 t LTti, , mte H B H S 

i Jl, ^o B D S i a. ^SftS i m. # a B B HS i Jf^co 

4fc, as 1 1 3t LX. Mili'MOSFE 

[0143] 04 Dtz^trMxii. mi om 1 3«± 

&y ; '«^m3lg2^/i 1 4 5:Mt§„ ^ixlcj; 0 . 

micommi otf&t>ti&. m2comi 4t txa, s 
i o 2 ji^wie«jiAtff3i-cft4. «itf. mi com i 

3tfS i JiT***^. m2comi4b LTti. i£S i 
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MX'ii . Iff 1 OH 1 3 0±Offi, IkW. 1 OJf 1 3 o£Jt] 

^2<7)114JMLT( ) J;t\ 
[ 0 1 4 4 ] 04 EiC^-TlSTii, Iff 1 OS« 1 0 CO 
ZEffii b Iff 2 OS1S 2 0 Oiffi fc £ "«« $ * 5 . * 

J: 0 . ^l^ltl 0i^2«i«20>: 

[0 14 5]^2^tLtl±. SiM. Sill 

±.izm&mzB&LLtzmm. E9mmm<r>im&&m. 

[ 0 1 4 6 ] ^rfc. WifcT, IS2 0S«2 0£<iKflM££ 
«T"J> 4 if^lff 2 OS« 2 0 O^lBlC^MA^M^ 
iVO * 4 *&fcti HT . Iff 2 CD* 1 4 fid*-f 1 1 
t±5Srv»s&5. &2com \ 4ZB®.-thc\bi,zX><) . imm 

t*zmi<r>mi 3 bj&zft&zb 

Iff 2 OBI 4ti^S'C*4. 

[0147] -J, SlWlSl 0h^2OiE1S2 Ob 

[oi48] a±<7)T.miz x o . iff i com i 3 cottjass 
[0149] m4Diz^TM£%mLtc^m 

£\ W^. II20J11 4eMtl.Igrll*L : t^« 
^izii. S5l<Z>J£* C^, 1 1 . ^tL 

Ml 2&lK|gl OS 1 3 #^3r4S1£) 10i:lff2O 

imzm^m^wmi-?>^ tmf±L^\ mm. isno 
Jf 1 3»'Si jit-£>4*§-$-{±. m on 1 ^cn^mwk 
mtzithztizx*), micomi 3co9mmi,zs i o 

O^SfeOl^t#IS B B B S i « 1 3 jWK*3*U, ^ t im± 
[ 0 1 5 0 ] [14 Etc^rtlSoaii. Iff 1 oomMcnB 

miz&w2>m3 g-13 j fcijvtig£5SHrt-a - 1 £ 

X *) . SOI S«^0¥*S^«;H-f 4 d 1 **-C& 4 . 

[0151] 3r*j, suojii 3h\^xfc§wmvm 
£*«k 2 « i=#k l m^isffi e se-r 4 £ ?LK 

^•sj-yrmMX 0 i> s i «x 7 fy/M«wa^ 

x ■/ ^y^imnm i x . ^?LiM£aHRttfcx ■/ 
[0152] ixloj: 5 1=, zcommvBmiz xrm. 



mm. in-m&topmizwa 1^113 zjrf&m 1 

1 0 4 - i; £J: 0 . ^lcoil 3C0WI1 

[0153] [i3oniws] ^csmfccoBmiziz 

#) OflW^O^IfflonSrWU f(0±tS20lS: 
4lff l «I« l o SMfrSL. am®. 1 0 t 

0 - Iff 1 <0Ji<0fW**W0-&*>-*aS«<0rtMt:ifti*>oT 

iff i nmwmmtiK ^^h^tmrn^m 

m X 0 k rt HH(i«f - 4 i '3 tc-f 4 . 

[0 1 54] 05A-05G{i. *$mcom3cr>mm<7) 
Bmizfa 4 *»**«<?)SJtie<0-SS5: >^T0t'& 
4. **J. [25A-ia5GtC{i;, «Rtf5±*H^— SB^ 
0>A#iii*3iVCj3 9. HtkO^«. 01(c) O^s?- 
3 0*ftLfcaW»tcffl3'^i. 

[ 0 l 5 5 ] Kcis. miS a H Q s i IS^^i* 

[0156] H5 AtTRtlgtli. m^ H H a S i 

^■mwmm. 1 1 o±w < s^-ib) wci*BHt(S£^fc: 

«t D^?L«il 1 2 SrffMtS . =5rfc, ^?L«^ 1 2 SrJF^ 
^ U > ?"SP^miif5l& V ^JiKMtc t XRA,X t> X v ~> L . 
[ 0 1 5 7 ] El 5 C t>T<-f IIST1±. ^Jimm 1 201 

izminmi 3. iff2<7)Hi AZBfcth* miomi 

3 t LT<2, «ilf, #^ B n B S i ^feF B S i if, % 

$s B a B s ijf , n&Rs immvys immmmxhh* 

±tz. Iff 1 Will 3fcLT, CT^tflVlOSFE T^<7)* 

^i^i (sii) i 2cr>i$m*mk mm. mm 
it) z-zzxtmizx *)&t>ti&fflw mm. s i 

0 2 Jg) *Wiit-fc4„ 

[ o 1 5 s ] 0 5 d ia 5 C 

<7)lff 2 OB 1 4 co±i,Z. itmfcmfc 1 1 O^gBSrS 

i\ mm. f\-mm^mmmco^) zmm 

?tt?x^A7-y?-Mt5 t -t LX . 
^9-y^mmLX . I2«il 4<7)W^A*. 7 7r 
-H'^Sg^ox.yf-y^tcJ; 0x7fy/LT, Iff 2 
coMl 4*i*9=-V7-th. Uali, W-yy^ix 
fc*2<7)JB£*LTU4. 
[0159] H5 EtC^-tXSTIi, ^^x> 
^2«114a^7X;A7->tLT, ^-OTOlffl 
OH 1 3 $r R I E (Reactive Ion Etching) : £MlZX '9 
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1 3ali. ^-y^Xftfc^i^Jffc^LT^ 

11 5 D lc^-rxSc0f^^^-£- L X t J: i > 

>^"(cJ:-g>3S2co« l 4ammyrd\*m±.-fi>tzMz 

[0 160] .TOiotcLT, ^hJ^gP Jl-J!]* 
*»£ftmm£>»a- ) ^rtfltO^m 1^113 a&l«B 

[ 0 1 6 1] 115 Ffc^Ig-Ciis m 1 eomWL 1 OiO 
±ffik»S2 0;£«2 0OXffikM£T'^«£iiS. * 

i 0 . Sl^Stl 0k?&2OS«2 Ok 

[oi 6 2] wi'AomutL-ai. s s 

1 0 1 6 3] &tJ. m2<03S«2 O^tSttS 

trca s 2 osec 2 0 i&ifci&KKtf&j&s 

ilTV^^^ij^TJi, S&2tf>Jil4a{;L &fLi> 
>&mi±%^1)K mioMl 4 aSrlfM-tSw k izX 0. 
vgttJfk^&lill OJB1 3*M'3-^i3-l*:*ffi*»feil5'tt 
4ii:*«TS&kV^fi|^*«*4. 4£. Pnf^- 

T(±, »2<7)lf 1 4{±^3?"P*4. 
[0 1 64] — 2i\ S&IOS^I 0k»l2OS«2 0 k 

[0165] lilXOXgtcJ: 0 . mi <7)MMW8im<7)i& 

1t}£Jfo±-t& Z k I>#\ ICUT^lSJIMt 

[ 0 1 6 6 ] II 5 Gt^lSTIi, H 5 FC^-TflSO 
^*HiraHRtf5x.ys;»*BHfc SHSWk) £iir 

*. =3r*5. H5Ffc:^-«{i N ISloHl 3**, #^ H B H 
S i /f S i mX'h *) , 35 2 com 1 4 /j\ Si0 2 l 
Xfo 0 , ^2coa«2 0A\ JgtiiAS i Hfws i % 

mxfo&m-?tizm^-z>. 

[ 0 1 6 7 ] H 5 GtC^-tfflT-ti, 35 1 OJI 1 3 a OM- 
fflS&WRfcS Jt4 d k J; 0 N 1 cr>M 13a offiigtf 
K"J-S-*)«*«tf5rtMfc:rtl*»oT«M^4. =5r*J. 13 

bti. mtTMcomcomicom. ubii s^xmo 
mcow,2com. 2 0aii »{kxe<ort<o»2<oi6«. 

2 0b!l Brttxet i 0 » 2 COS «c 2 0 a (CfiM $ ti 



[0168] £0>Btfkl8fc:J: 0 . 1 tf>J§ 1 3 b<7)*h 

[0169] H 5 F (CSrtXgOStfi, % 1 OUSfeOJg 
SRKtstt 5 H 3 G-H 3 J tc^-fXgSrHJd-r 4 £ k 

SO I»«#O4^ffcig«£t#&Ck^'T'£& 0 
[0170] JilhoJ: -5 dOHM«o^(c4;ix(i\ 

w»rtit«^i oJisr^ru *<n±.t=.m20)m 
z^-t&micomwii o*ml. cicomi^^io 

kl^OS^k^lJiOl^b-tfT. 9S 1 OHO^IS^fa 
ffl k U 0 -&*>-»MH«^JIIJB k * { -gc LfeM 0 £;b-£» 
rt-r S - k «t 0 % ^BXgCtJ »ta XV&co%± 
Sr|5fi±-t4^k7& J T'&4„ 

[0171]IC, ^OftSO^-^S^^BS^^-yrT, 

iz&w.2-£h ztizx*). ftmr&tzteif&XMwmi 

[0172] tas 4 com&commi zcomkmmizm 
ttrnx-a. micom^-t^micommi otmz?) 

mm k 5- JU 9 ^^-iirT U 0 * JR L &lz . 

[0 17 3] i6A-p(16G(i, *W%<7M4comS&.<7> 

mmizi% h ^\mm. comm tmo-uz w<-t mx-h 

3r&, H6 A~d 6 G(c{±, Wfc?>±Mffl<?>—8&ft 
cofrtfrnZtiXii*)^ 0^c7)g|5^-(i, 01(c) 

3 0£f*Lfc»#fc:ffi3r4. 

[0 174]^, -^*Sb b hS i MWiWcO^mfo 

mmz . h 6 a t>Kt «t 3 tz* «'j > y^cotmco s 

tc^O, j1>H«A»6l~»mm<oai{iMi. tp^SPiO^ 

[oi 75] H6 Acstista, msihs i 
<ws^eii i H6B^-rxgT"(i, 
i i ( $ y-m ) mizmmimmmz 

< >; >- yu^mmm i ^i*astc 4 -caw.-c tiou 

[0176] l!6CtC^;t-X^T"(i;, ^?L«B 1 2c0± 
tcgl 1 tf)Ji 1 3 SrfMi-4 . ^ 1 (01 1 3 k LTli, ^) 
t(±', m^ B a B S i H. ^.^ B S i H. &te3,S i 

immmmmxh & . & tz . 1 com 1 3 k l x. m 

itt'MOSFET^fffffMLTtiO. 
[0177] H 6 D (cfforxfST'fi, S? 1 «1 1 3 <7)± 
(CSI20® 1 4 SrffM-t-S. ^iKcJ; 0 . H 1 1 
O^tl^jlS. m2Comi 4 k LTti. S i O 2 m^co 
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&MkmmrMTfo&„ mm, miomi 3//s i mx° 
m2cr>mi 4tLxiz. msimogmzM 
it (mm. mz<t) zit&jrmzxvnux&s i o 

[01 78] E3 6 E izm-txm.X'l±. W, 1 cnmm. 1 0 <t) 
±ffitm2c7)MM2 0(T)i.Mt$:mi&X'mmZ-£& . % 

h^mmizx o . m 1 iot^2 «*s 2 0 1 

[ 0 1 7 9 ] m2<7)mWLt LT(X Sill, SilR 
[ 0 1 8 0 ] ffl/JX 0#ie»tt£ 

*tx s *^^m 2 <?mwL 2 0 co*bc itesasa* $ 

fiT^ftflrAXfcUTtX ^2«11 4tX £XX£>£- 
Sgfi&^rt*. 3!2<50Jf 1 4ZWm.-thc\tl l z£r) . vgtt 
1 1 & ft m 1 tf> Jf 1 3 £ BJ5 0 fmfrt>&Zlf&Z 
b ifiV n&tfh ft * tfz, p n ?A 3J-— K £ 

s i Jfl3±£ft!i 9 1^ ft 

[0181] — gSlO&fcl 0fc^2c7)JES2 0t 
^Pi 0 £X-£<7)I!(C . tfi»ttO?» S*^Tt X I > . 
[ 0 1 8 2 ] [x] 6 F tgrriSTti, IS 2 C0« 1 4 C0?f- 

mm (mm. 9vmmh^9Lmm<n»at) Srx-yf-y^ 

atX X7f>7'Il(?)f^2»l$:^Ltl'l. 0 
[ 0 1 8 3 ] 06 Gt^flit'll m 1 C0« 1 3 CT>ft 

m^^y^y^'izx^mit. x - y f - > ^"f*o^ 1 co 

SI 3 atftfWBSBa*. 3?2<7)Jf 1 4 a^W (HP*>. 
Si a fcrf-ft. 

[0184] Ja.htf>IfS£J: 0 . OH 1 3<7WUffi 
[0185116 GCitIS«l SS 1 comkcoB 

miz&tfhm 3 g~h3 j itc 

[0186] im 5 <omtk<7>m*i ^^mm^mmn. 
±sicom i . as 3 at«&4 nmmmmwmwHzffl-t 

K^tO^NIflcfflS K 4 * y * a At" ft-I i:HJ: 0 . K# 

%si$isi 



teas i*«w0f^oas<oaMi-{^?L«« (*'h3EiH 

[0187] zcommmmii. m 1 commconmizti 
tt*a 3 ah2 3 d t^xe, $ 3 nmMnmmzts 
iihm 5 a~h 5 c ts^-xg. as 4 coummimzn 

(t ft 0 6 A — H 6 D J; ijcf Ig £ JJlT<0XS Ciotl 

[0 188] i<?)Hat«0JBliRK:ffi6^ri£-c{i. 
fe H B S illll £2£fIU -e^Hffi£SM:Xft^i:(~ 
J: *)M2<7)f§ 1 4 Srfl^L. *S>f:*>\ ^'J 

tea Siiln tci±A L . iftWSA SiSSi 1 toF/f 

^aEs^as^fc^TLWfli (m^mm) 1 2*mfct 

ZixlzX*). m2cr>mi 4 COTICSC 1 Oil 1 3iL 
t« B B B S ^Ttc^TLK/l 1 2Sr*-t 

S^l^S^l O^jjtS^*. iiT, *f£ B n H S ii 

Stt- affi*H 2 +TH»*iaUfc*«, ag^{±, FZ 
3HR*«fflL"rtJ:^. SriK #fe B H B Sii«i:LT, 

1 1 3^SPX5i-gP (I2<7)1 1 4ffi^aS 
^) tX Rxt^dfy^jj£*li"rflll«^4ik(c* 
ft. 

[0189] ax-f-ft A j-ycotn&^^-a. ?±A 
zz^rnxsefctzw. axijx. »ixio 15 / 

cm21ilX-C"ft^>ItA i '*?^L<. 1 x 1 0 ]6 -l X 1 

•tft«$ &^<xi»%^w±, f^yy 

[0190] 

[^fifeM] U1T. XIEO^HSfecoff^SriOfl^LLTt 

[0191] [si o^sfe«] iwgatflfHi. m 1 

[0192] US 1 comfa 1 0 *B$tf-htzihcr)%_ 

te 8 H B S iS«li ^^fiSL (123 A) . ^c0#te B B B S i 
S«l lCWLTHFjSiK«t»T»SftiS«ffll&jtL, « 



7 (mA/c 
H F : H 2 O : 
11 ( m i n 
12 (um) 



mzzummi 2^ml^ (H3b>- 

[0193] 



m2 ) 
C 2 H 5 OH = 

) 



<X^X\ ^ilMS i Ml 2 X^CVD (Chemical Vapor Dep 
osition)ife(Cj; 0 0. 15m m!f^m&ieS i f§ 1 3 5r 



(€L 7 ) 100-223681 ( P 2000-2236 8 1A) 



a-Cii. H 2 +fc£?L«S i/Il 2 coREr/H 
[0 194] <xh°?^A-;Hj!y%^ft> 



S i H,C 1 



H 2 



0. 5/180 (1/min) 



8 0 ( T o r r ) 

9 5 0 CO 

0. 3 0 (/zm/m i n ) 

mmizmmittej: oioon miicos i o 2 a 1 a 

f&Ltz (I3D) . 

[0 19 5] i«7)S i 0 2 11 4^®fcSiJ(C 

*(03E) . *<Of|L 1 0 0 0'CT2ieia<03!!aMt«i 

mzstimmzmLTz (i3F> . 

[0196] £OjfcBht«Sfc:J: 0 . *«fis i Jf (£ 

s«oi*niitiaiBU msgks as (.mi com) corns 
ti&m i comm 10^2 2 0 t 0 

fufc. 

<ssiaB^»»(b«*fr> 



^fLMs i d 
<m2im b ^P 

^?L«s iff 



7 (mA/c 
HF : H 2 0 
11 ( m i n 
1 2 (jum) 



[ 0 1 9 7 ] ftS 9£-;b-£S«<7)£J^ 3 
BH*&f-4ffi«*5*£*5Vvc, *J£flS ill 3a^m 
iB*«flS 1 0»K 1 0 fc 2 2 0 CM '9 -^io-tHS 

[0198]» »t\ 0 3 G~~H 3 J tSVtimSrHSft 
tiikCiOSOI SK^i^iTJt. 

[0199]Sl«I13hLt. fg 9 B n S i JR£Jgf£ 
-ffcffcbOfc:. «itf. ^ B U B S il^IS iJf£ 

[0200] [^2oniSifef5ij] micom 
mco&mco&faMzm&i-z* fc*fu zeomsmz- 
a. %iimcom%z>2^co%TLmmfrt>Kc?> 2mmmco 

[0201] &-t\ mi comm. 1 o 

fe B aSiS«l 1 £¥ffl|L (03 A) . ^c7)#^ B n B S i 

i i tc*r lt h f ®m*T 2 m&^mtmm* 
jsl, mmz2mm&co&nmm£B!£Lti (03 

[0202] 



in 2 ) 

C 2 H 5 OH = 1:1:1 



) 



2 1 (mA/cm2 ) 
H F : H 2 O 

2 (rain) 

3 (jum) 



C 2 H b OH 



1 : 1 



osition)ifek:J: 0 0 . 



1 2 ±(CCVD (Chemical Vapor Dep 
1 5 tx mW-COm^nS i jf 1 3 £ 



xtr^^-wMfoSS-tirfc (03 C) 
[02 0 3] <^h'^^^^/Uf^M^> 



ffxiffiMt 



S i H 2 C l 2 /H 2 

0. 5/180 (1/min) 

8 0 (To r r ) 

9 5 0 CO 

0. 3 0 (xxrn/m i n ) 



ftWC\ Xh7Jf i^xl^^ittzm^S i 11 3cO 
SlffiK&BHkCJ: 0 1 0 0 n mlfCOS i 0 2 jf 1 4 £S 
JfcUfc (03 D) . 

[02 04] <Knt\ -COS i O 2 ^C0^ffii:^iJ(Cffl,& 
U:SiSS(^2^)M) 2 0^ffitS«f5t 
(133 E) . -eoflL 1 00 O'CT^^rao^igfb^I 
££tr»8iSI£ifcLfc (03 F) . 



[0205] i\co»mmmiz£ o . juagss i v 

-5 L . mSSIn S i 1 ( £ 1 ) 13 CO^SS^' 

m i coxftc i o t m 2 comm. 2 0 1 0 ^h^mmco 

[ 0 2 0 6 ] =5r*>, te9^**t«»0£Jf 0) a *>#gi£ 

BB*H-i(aa<o*fcfcv^T, m&yis iii 3a^si 
flHa&fsis 1 comm lObW.2 corns. 20 t C0& 0 sh-tm 

[0207]<Xl >T\ 0 3 G-H 3 J t^lS*** 

-rs^ttct 0 so 1 mmmt>ti?z. 
[ 0 2 0 8 ] m 1 on 1 3 1 lt , WSHS i 

•n,ft^0(c. M^fcf , ^ a H B S i IWbSS i Jg2r 

[0209] [as3<osot0i] i<ontt«Ji, mi <0H 



(18) )00-223681 (P2000-223681 A) 



1 2&J8HL-t-&. 



[0210] 31 1 1 0 Sr»jSf-*/S«>(?5* 

&AS ifflRl 1 SrHSfitL (113 A) . **>#|£ftS i 
mm 1 1 C«LT H F»»+T2&»<3lWHb£Bl3£ 

<*iaBw»sfla«*ft> 



^?L«s il* 



^?L5CS if 



7 (mA/c 
HF : H 2 0 : 
11 ( m i n 
( um ) 



JfcU ^ffi^2«mit^?L®«^ffML^ (113 
[0 2 11] 



m 2 ) 

C 2 H 5 OH= 1 : 1 



1 2 

/< 



2 1 
H F 

2 



(mA/ 

( m i n ) 

( ju m ) 

< 31 3 BW^NMSftiSftft > 

: 7 (mA/c 
l*ftfb&$% : HF : H 2 0 

wmmffl -.2 ( m i n ) 

^?L«S i 19- : 2 (jum) 

&nT\ ^7L«S ill 2 ±£CVD (Chemical Vapor Dep 
osition)a('J: 0 0. 3jumWcO&&I' a S i € 1 3 £ x 
tf * > A* lU&R 3 ( @ 3 C ) . £ *»*>j££*tt 

Tli. H 2 4-(c^?UtS ill 2^ffi**«S^|.?t 

[0 2 1 2] <Iim-/t/HM> 



S i H 2 C 1 2 /H 2 

0. 5/180(1 /m i n ) 

8 0 ( T o r r ) 

9 5 0 CO 

0.30 {fxm/m i n ) 



<X^X\ xt°^^^-v/HS;*$-ii^m^ B B H S ill 3 co 
&ffitZ&BtK.liZ£ 0 2 0 0 n mJfOS i 0 2 « 1 4 £® 
ScUfc (03D) . 

[0213] &nT\ -OS i O 2 Ji<0H|tf fcJMtcffl* 
LfcSiM(S2^)li) 2 0OfJBSk£3£#£-tt 
(H3 E ) . ^OfjL 1 0 0 0T/C2B$ia<Z>S*BHfc}!!Ul 
Jr^tfSW^iL^ (03 F) . 

[0214] znmatiumtzx. o - «£.as iks 
o tabi l . jt*^ s i m ( as i com ) on/g^m 1 

7 (mA/c 



) 



cm 2 ) 

C 2 H b OH= 1:1:1 



rn 2 ) 

C 2 H 6 OH= ] : 1 : 1 



comm 1 0 k 35 2 o^1£ 2 0k ofis O ^b#fH**>WB 
[0215]^, flfi O-^-bltaSfc^jao a 

ii&^&fiao^fcvvc. $&as nn a^n 

Sgj&*m 1 OS« 1 0 k 31 2 (DM 2 0k OftS 0 -ktrttHB. 

m<mmmx o t rtWfcuaa-ra i ? t « hieoi?i!£ 

[0 2 1 6] iJjlrVC. H3G~ 03 Jl^-tX: 
[02171S1 OH 13k LT . 

-t&iVb*)tz* man, 

[0218] [354 cofSHsW] -oHM^Ki. 31 1 com 

a. ^&cDm%&2-r>co^Tinmfr^j:h2mffimco 

[0219] ff. % 1 Og*£ 1 0 ZJ&tiL-t&tytxvm 
iSSll ZmOmL (03 A) , *<7>*IS#|S i 

ifii icwlthf mm*-? 2 aB^wa-fkewoasr 
ml. mm^zim^^nm.m^m^.Ltz (03 
b) . ciowoiiwbso^Hi, acoato-c**. 

[0220] 



»F H s i M^NUts i M* 



-MLMS i m 



HF : H 2 O 
5 ( rn i n ) 
5 . 5 ( ju m 

3 0 (mA/ 
H F : H 2 O : 
1 . 3 (m i 



m 2 ) 
C 2 H 5 OH= 1 

) 

c m 2 ) 

C 2 H 5 OH= 1 
n ) 



1 : 1 



1 : 1 
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ijf 



3 ( .u m ) 



yCWt\ ^FLJCS iJll 2 _LCCVD (Chemical Vapor Dep 
osi tion) mz i. 0 0 . 15ju mJS<7)i|M&i?I, Sill 3 £ 
Ih7^fytAM$*t (113 C) . ,r«0lfc0J&R* 

ST'Ci . H 2 + (c^?L« S i ® 1 2 W^E//'IIB 3 *i 4 

[0 2 2 1 ] <if?4fy+/«Mtt> 

V-XtfX : SiHjCl 2 /H 2 

tfXgtfi : 0 . 5/180 ( 1 /in i n ) 

tfAKJl : 8 0 ( T or r) 

WlSL : 9 5 0 CC) 

ffcHmm - 0 . 3 0 ( /* m/m i n ) 

Sffit^Bt-fLt-J: 0 1 0 0 n mJJOS i 0 2 Jg 1 4 
ifcLfc (113 D) . 

[ 0 2 2 2 ] #UT\ i<0S i OaJBoaflH&US'JKJfl 
1L^«IC4 0 0 n m«iftI^^tS SiS«(g 

SK^flffl (H3E) . 

[0 2 2 3] ^O^StC 1 0 0 0°CT-2B#fS]iD 

5!RI6fWSl**ttJ»»a*JtL/; (03F). 

[0 2 24] c:<03»BKfc«ffilt«t *) . *ifts i Jl 



-stsbiu m&&s iK^i^D (mw&tm 1 

WMK 1 0 fcSS2 WIS 2 0 t (7)K 0 ^*>-l2-fH«tf>*WS 
[ 0 2 2 5 ] , JU 0 £*>-££«<7):£jac0 3 M>Bt£ 

mm i i o tS2 2 o t ofts o ^*>-£ib 
[0226]»^". 03 g— @ 3 j itz^-funzmw. 

t&ZtlzX K) so I ixTt. 
[0227] SSI <?)Jf 1 3 i LT . ttBAS i 

[0228] [ JB5 O^JfctflJ] i C7)HJfg^j(i;, l OH 

[0229] i-f , US 1 1 0 

MS 1**11 (i3A) , -fO#SSAS i 

** 1 1 c*t lt h f asatfiT 2 BHBansfl&Kug* 
ml, $miz2mmm<7>2>iLnmi:&!8.Lti (03 

[0230] 



MfSif 



7 (mA/c 
H F : H 2 O : 

11 ( m i n 

12 (x<m) 



2 1 (mA/ 
HF : H 2 0 : 

2 ( m i n ) 

3 (Aim) 



ac^T. ^fLMS iJ 
osition)}£CJ; 0 0 



£?L«S iS 
1 2 JitCCVD (Chemical Vapor Dep 
1 5 mm^mS&S if 135- 

xt^^-wi^R^-tfJt (03 c) . -rcot^offcjyfe 

KTIi. II^C-^TIHS i IB 1 2^ffi» i «3i'i&*: 

[02 3 1 ] <Xt°?^i^/«J|^ft> 
V-X/fX : SiH,C 1 2 /H 2 

0. 5/18 0 (1/min) 

8 0 ( To r r ) 

9 5 0 CC) 

0 . 3 0 ( xim/m i n ) 
d:^X\ xh°^=3f AS i JH 1 3 c 7 ) 

*'(fiCS*SS£CJ: OlOOn mfOS i <D 2 JI 1 4 £JB 
JSLfc (03D) . 



m 2 ) 

C 2 H 6 OH= 1 : 1 : 1 

) 



cm 2 ) 

C 2 H 5 OH= 1:1:1 



[02 3 2] ~A^X\ ZO)S i OimommRvwHzm 
M L ttM&UXiitf 7X11(^2 comWL ) 2 0cr>m 

Mizttvx . zix^Kmmy-vx^izxhim&mm 

(03 E) . ^2«SS2 0 t LT(±. -V 

[0233]* >T\ icnmmz 9 0 0 "CT 3 6 0^ 
nBMt«yi*ttLfe (03 F ) . 

[0234] zcvu umam.£.3i o , #«aas i jg 

(^ 1 COS ) W^aJjWRfkSnT-tcWfflJB^rtfllt 
|6]^oT^3SL. ¥-^ Q H H S ijf (|gl<0*) OWaiffiA* 

[ 0 2 3 5 ] 5r*J . Jtt 0 ^*Ht*«<0^fflO 3 ^>««: 



(2 0) 100-223681 ( P 2 0 0 0-2 2 3 68 1 A ) 



mm i com m. 1 o k m 2 comm. 2 0 1 co& 0 &**tm. 
WMMm i. 0 l mmz<mt&£ 0 iz , jja<oist 

[0 2 36] &lrVT\ 03G-03 Jt^Ig^iai 

•T^-h(cJ;0SOI asw^w^ii/s . 

[02 37]^U)113hU. i H£ffM 

■*-4fU>9fc:. flUtf. £tSiftS iJ&^MMlS i 

[02 38] [^6 cO^ISfeffl 1 vL <O|£ii0«:L m 1 oom 

<m 1 H»tf>»»b«*tt> 



^jms i js 



7 (mA/c 

11 F : I1 2 0 : 
1 1 ( m i n 

12 ( u. m ) 



[0239] if\ ISl 0)26K 1 0 *»«^4fcftco# 
f^aSiitl 1 (13 A) . *<0JWSJ&S i 

£K 1 1 t=*t LT H F ^+T'2g^»*fbS«Sl* 

ml. 3mtz2mmik<7>2>nMMzmtf<.Ltz (H3 

[024 0] 



m 2 ) 

C 2 H 5 OH= 1 : 1 : 1 

) 



i!K^X\ ^TL«S i 
osition)i£(Cj: 0 0 



2 1 (mA/ 
H F : H 2 0 : 

2 (rain) 

3 (/zm) 
Vapor Dcp 
I13JX 



1 2±(CCVD(Chemical 
UmI«f& a B S i 

(03 C) . ico^OKtSftff 
{iJaTtfSIOT'fc*. =Sr*3. xh^^f y+yHt*OlS 
Tti. H 2 tp^^?L«S ill 2<0fiH*nB$n*fc 

[024 1 ] <it^-/t;«S^tt> 
V-Z.0fX : S i H 2 C 1 2 /H 2 
#X85« : 0 . 5/180 (1/min) 
tf^ETJ : 8 0 ( T o r r ) 
fig : 9 5 0 CO 

l&jlifjg : 0. 3 0 (Aern/rni n) 

xt°?^f v--v/H*ft§^#IS B B BS ill3W 
^ffltC^K-fttCj; 0 4 0 0 n m/IOS i 0 2 M 1 4 £jg 
tfcLfc (03 D) . 

[0242] ^COS i OjJKOSffifcJj'JfcJBB 

L^ffi£4 0 0nm<7)8M:J8t£?r3-4S iSS (IS 2 
<D*#0 2 0«SI^gf$1i- (03 E) , *?>GL 
1 0 0 orT2B*BI<o«iiMfc«Bl**trl!«l0atJtL3t 
(03 F) . 

[0243] iosMwtraaKJ: o . #^jis i jb (m 
^xmmt. ms&s ijg (mi on ) <o*wssg**gs 1 



7 (mA/c 
HF : H 2 0 
( rn i n 
(um) 



1 1 

1 2 



c m 2 ) 

C 2 H 5 OH= 1:1:1 



<V&ffi. 1 0 fc m 2 COS ttc 2 0 i: OiA 0 ^M^WS^m 
SifiJ: 0 t> rt ffltftatt 4 U 0 ^b-fratKaH* <3ii/c . 
[0244]^fe, WO ^-tirS^cD^jgco 3 

mam 1 o«« 1 o k m 2 2 0 1 <?m 9 ^-wa 

[024 5]i^^', 03G-03 J IgSrJUj&fe 

-f 4 £ t iz x K) s o 1 2£tR#»6*ifc. 

[0246]Hlc0®13tLT. $£AS i if £ffM 

[0247] [SB7«OlOt0!] -icDSISSfflJi. SH2c0H 
Ji. %i\£Lc0Wj:h 'im&ftMmfrbteh 2MWMC0 

[0248] i-f. m 1 comm. 1 0 twist ht&>nm 

SfiSiSISl 1 (04 A) . ^cO#fe B B B S i 

mmi nzKLxuF mm&x- 2 m&v/fsxkttsssmz 

mt. «HC2JI«)ft<0^Wi£JBj£L;fc (04 
[0249] 



m 2 ) 
C 2 H 6 OH = 1 

) 



<m2fmcommm^- 
wv&m. ■■ 2 i 



( rn A/c m 2 ) 
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H F : H 2 C) 

2 ( m i n ) 

3 (jtim) 



osition)^(Cj; 0 0 . 



^TL«s i /« 

1 2 ±(CCVD (Chemical Vapor De P 

] 5 u. mif-comssk si mi 3 £ 

x t" ? d? r § ^ . - <OB#<Of£ A^frtimT<7) 

2 MzfHim sun <?>igffiifmzi\h tztb . %m<?) 

[0 2 5 0] <Xh-^dfv-r;«^^> 
V-XtfA :SiH,CI 2 /H 2 
^'XeSJi : 0 . 5/180 (1/min) 
tfAEij} : 8 0 (To r r ) 
?SJ£ : 9 5 0 CO 

fiSt^aiS : 0 . 3 0 (ium/m i n ) 
&WC\ ie^^M*?tt«ISftS iJll 30 
±(C, WSSfctf (^jasa*^^2mmc7)S|5^) £l5tH3 

y^M5:7X?!:UR] EatiO, iJM&ftS i J| 

(04 C) . 



[0 2 5 1 ] iXWC. 
HMN l 2<7)^HC 



f&Sfttfci 9 10 0 nmlfcoS i 
0 2 114«U (04D) . 
[0 2 5 2] ifcWC\ .ICOS i 0 2 H 1 4cr>$kMkftlt,Z 

1 1 o o°ct-i n«a<?MR«ia*iSL/s (0 

4E) . ;«Rt, fflKfciMfcS-fc'Cfc.fcv*. 
[0 2 5 3] fcJ.±tf>«Ulfc J: 13 , i|W B S i jf 1 3 **3fS 
<H 1 gWtfWSfcfcjfcfl^ 



^TLKS iff 



7 (mA/c 
H F : H 2 0 

11 ( m i n 

12 (iim) 



(• . H, (ill 1:1:1 



1 comm. 1 otm2cr,&m2ot^ Y ) ^h^mm^y 

[0 254]^, W9^trfr*«W>£ffltf> ') M>iSt£ 
BHte1-*(aB<?5A(c*JV»T. msill 3co^Jt]gP 
1 so«1K 1 0 fc $ 2 co*« 2 0k coM 0 Sh^tm® 

[0 25 5] LI 3 G-a3Jt:ftIg^llte 

-t^xik^j; o so i mwrn^titz. 

[0256]mi?)Jfl3kLT, JftBAS i Jf£JFM 
-t&ithVtz* M*.tt* Gem. si ci, {t&to*m 

(+: (ffl,t(4\ GaA s , InP, GaNfll.Ml 
If 2rffM1" SClitt^S. <I CO*§-£\ S i 02H 1 4 

S i 02J11 4Sr^-LTSglcO^k^2^*«^ftS0 
£-£&£^{4<£-f LWu. 

[0257] [ m s o35fifefldj ] i comma . m2com 

[0258] t-f. m 1 COmW. 1 0 ZB&t&tzltXDMfL 
m&S 1 Sr^Mf L (1334 A ) . *<0*t&fliS i 

1 1 IZtt LX H F Sfflftrc 2 g^<9»flfrfb£J8UI£ 

ml, mffiiz2mmmcr>^-finmzBtfiLtz (H4 
b) . >rcr)B#<7)^»bfiS;^m4. acoiio-c**. 

[0259] 

m 2 ) 

CjH 5 OH=l : 1 : 1 

) 



< m 2 fflBrtnmiti&kft > 



M«Sif 



2 1 (raA/ 
HF : H 2 0 : 

2 ( m i n ) 

3 (jum) 



<Jtv»t, £TLKS ill 2ii:MBEM^iiiMS 

J: 0 , 0 . 1 5 u rnJ?tf>*fe&S i JB 1 3 

(124 o . zcom. i/-vy?-m^±mm.coz,^ 
mzxix&Kwai 2<7wm& (>Ammfrh#)2mm 

#IStt S i Jf *■ fi£« § ^36» -o tz . 

[02 6 0] iKV^T. S i Ji 1 3 &tf Biti Lfe* 

TL^Jl 1 2C0^®(C, ?mHtlz£ 0 1 0 0 nm/fcOS i 
0 2 JB1 4?:MU (04 D) . 

[02 6 1 ] ^OS i 0 2 J11 ACD&ffitmiZ 

mnttzsimm (m2comm) 2oco^®t^^«$ 



c m 2 ) 
C 2 H 5 OH: 



it. -e-cofjsL 1 1 o o'cz'i^mcvmmznLtz (m 

4E) . zcomiz. *«*BMk$-tf-ctiv^ 
[0 26 2 ] J3Lh<0«iafc:J: 0 , #tS^S i JB 1 3<7^b 

jssb^sb i comm. \0tm2 comm. 20 1 cons 0 ^^-^ 

[ 0 2 6 3 ] m 3 G-H 3 J iz^TM^nm 

[0264 ] [3S9OHtfc0»J] dC0H»J(4. ^3C0^ 

mcoBmcomfaMzm&-t&« tztzt. zcommmx- 

(4, ^TLJtco^S 2o<7>£7LJrJl3&»£5r4 2Ji«itco 



(?2 2 ) 100-22368 1 ( P 2 0 0 0 - 2 2 3 6 8 1 A ) 



[0 2 6 5] £-f\ Kl 1 <7)g£« l 0 *»J6Ri-4/iAO* 
ISA s i Sfix 1 1 ZWifm L (I5A) . ?o#l&A s i 

mmi i c*t u t h f 2 gttto »»f & 



[0266] 



7 (mA/cm 2 ) 
HF : H 2 0 : C 2 H 5 OH = 
) 



1:1:1 



11 ( m i n 

12 ( m m ) 



tKSSRK : 2 1 (mA/ 

NM6ftj£i&ft :HF:HjO: 
£{UIB*RS] : 2 ( m i n ) 

^?L«S i If. : 3 (Mm) 

! 1 2±fcCVD(Chemical Vapor Dep 
1 5 u m/SOJIMg A S i « 1 3 £ 
xe^^yH&gSii-fc (15 c) . >! ct)B#cobS;^ 

[0 2 67] <lK^ytA')SftHI ! > 



ositiorO&tJ; 0 0 . 



: S i H 2 C 1 2 /H 2 
: 0. 5/180(1 /in i n ) 
: 8 0 ( T o r r ) 
: 9 5 0 CO 
: 0 . 3 0 ( jum/m i n ) 
ftivf, X tT* $-frfc*|SftS iil3« 

^mizmmUzX 0 l 0 0 n mJl<7)S i0 2 tl4JI 
l£Ufc (05C) . 

[0 2 68] ttwc. Si0 2 114«±C, ?hJlg|5 
(WMbK>tt2mm<9aMH ^HtU^*. ^<DI*H1J<7) 

yV^-yk LT . A-y 7r-F#I^x 7 fy/I 
IzX'O S i 0 2 J11 4<0*WaSS:llfc*L;fc (05D) . 
[0 2 69] W — yrZtUZ S i 0 2 H 1 4 

a&~?x7/*?—>t LT, ^<DT60¥4£a B a s ijfi 3 
£R I E&*?fc:J: 0x- y f->/LT, ijUSAS 1113 
5r^^y/L^ (05 E) . iK^L-y^M 
ti. s i o 2 Jfi 4 7° Ltzmzm£LTi> X 

<^U #t£AS ill 3£^?xy/L*:f£(c[&*LT 

[0 2 70] <KWT\ <IC0S i 0 2 1 1 4 aco^ffikgi] 



c m 2 ) 

C,H b OH= 1 



1 : 1 



izmm LfcSiS«(»2 £0» ) 2 0 t 

(05 F ) . 1 0 0 0"CT2^fia^»BKk 

«ra**tfai»ia*it L?t ( 0 5 g > . 

[027 1] i^St-ft^fKC i 0 . 4*ttA S i if ( m 

-^Tf^jiL, m H a s i a ( 35 1 com > ^js**** 1 
1 0 1 si 2 <7)3s« 2 0 k OBJ *) ^h^mmco^m 

[ 0 2 7 2 ] frij, ftS 0^fc**«<?3^O -) 
»r^fiS^^(Cfo^T. $t£AS ifl 3 affirm 

1 co je« 1 0 1 m 2 omw. 20 1 am 9 ^-t^ 

i&TtfWSSS «fc *) J: 3 1=, ±£<axg* 

[ 0 2 7 3 ] v?\ 03 G~0 3 J izifrt Xfl£:*j|fe 
-fhzklzi. 0 so i StK*q#^^ 0 
[0274 ]gl»113tLT, ift@AS i «£ffM 
Mi. If. £*SAS iH^#A«s iJf£ 

[0275] [gl OCOHM0IJ] ^cO^fiflajti. ^460 
IdtWJKB^frW * if ttf S . tztzL. z cr>mwm~c 

[0 276] i-f. Sl«ISl0eMt5^ft«f 
*5b b bS ilSl 1 &^fIL (06 A) „ ^cO#fe B B B S i 

1 1 iztt lt h f mm*-? 2 mgco^mittimmz 

ML. £Efc2miao#?LK*fcJE&£Lfc (06 
[0277] 



^fLKS i j? 

ItsiE^ : 2 1 

HMHtJ&gffi : H F 



7 ( m A/c m 2 ) 

C,H 6 OH=l 

) 



H F : H 2 0 



1 1 

1 2 



( rn i n 

( jum ) 

> 

(mA/ 
: H 2 0 : 



cm 2 ) 

C 2 H 5 OH= 1 



1 : 1 



(S3) ) 0 0 - 2 2 3 6 8 1 ( P 2 0 0 0 - 2 2 3 6 8 1 A ) 



5PIB#fS] : 2 ( m i n ) 

^fLMS iff : 3 (um) 

&IVC\ ^?LlfS ill 2 .hdCVD (Chemical Vapor Dep 
osition)?£-t i. 0 0. 15m m)lco#^ H B H S i Jf 1 32: 
xe^^-wufcgS-ttt: (06C) . <DB#oj£ 
fWiJUT<Oil0r*4. Srfc. xt°?^s^/MjjyiWiiu 
&T"f±, H 2 4H^?LJfS ill 2W*ffijWHSii4!t 

[0 2 78] <Xt c ?^^/M£**ft> 
V-X#X : S i H 2 C 1 2 /H 2 
^'^?jSt« : 0 . 5/180 (1/min) 
#XJEE?3 : 80 (To r r ) 
fig : 9 5 0 CO 

EfcRjSJg : 0 . 30 (At m/m i n ) 
&UT\ xtf?* v'A'/M&g S i 11 3(7) 

aMfca&BKfcfcJ: 0 1 0 0 n mffWS i 0 2 1 1 4 £jg 
Rlfc (06D) . 

[02 79] &WC\ I(OS i 0 2 ll 4 WUffikSlJC: 

ML/:SilS (3I2W1S) 2 0^iit^f$ 

^. ^wft. 1 1 ooxj-ciiwa^Maa^jfcLfe m 

6E) . i^Rt. BfiO^-frJtaKSrBMkS-^feJ: 

[0280] <fcWC\ l^^ixtt^lSW^hMI^WS i 
#K#tf>x 7 fy ^«T»* 

Lfc (1*16 F) . 

[0281] JjU&ilS i S 1 4 e#hfflffi£ft 

3§. itigW?j|^£ (S^Jtti. mini : 10 

0 : 100) lt'X7f>/U ClilKiO. #feJ|S 

1 ■<Ofl-Jfl»* t , Sl<7)lil 0 klS2WS*2 0 k<0 

?fc ( H 6 G ) . 

[ 0 2 8 2 ] . IA 0 3-£>-£H£W:£JijW 5 *>#j|i£ 
r»"l>fil^(:fcv^, #*SiftS i m 1 3 aWM-Jl 
iB* s §il 1 WIS 1 0kffS2 nm&2 0 tcM&O&hitffi 

[0 28 3] 03G—ia3 J(~^i-XgSr||J4 

i tc«k 0 S O I 
[0284]ll«113tLt. #iSS il&M 
D(C. ftiJf. Gel. S i CI. 

GaAs, InP, GaNf) f, £«1 
WfMf £>Ii: 1>X'£&. ZCDtfrS. Si0 2 ll4 
fi . c v D isssc i D AMI' 4 i fc **T' £ h . fcrtf U 
S i 0 2 ll 4£ftLzm\ WSStS2«««*Mi) 

[0285] [SB 1 1 W'JIlteW ;^WI(±, US 5 W 

[0286] ft . 3S1 WIS 1 0 SrfM-t-l»3tft<7)# 
^eThS iSSl l£JMtU ^WHBnt~CVD(Chemical V 
apor Deposition)^,}: 0 0 . 4 // rnJpWJjM&tfB S i 1 



1 3£xt*afi,.wi,(£g3-ii7fc. £<OB*<ojR£*fH2: 
&TWjaD"C£>&„ 

[0287] <x t°? * ls-*)Vtfi.&Skfr> 
V-XlfX : S i H 2 C 1 2 /H 2 
tfXdtfk :0. 5/180 (1/min) 
iSXRl] : 8 0 ( T o r r ) 
iSJK : 9 5 0 CO 

J&KjtJg : 0 . 3 0 ( m m/m i n ) 
ftvvf. xt^^^^;KJtS**fe*ISAS ill 3W 
^ffit-^Sr-fLtC J: 0 2 0 0 n mffWS i O z l 1 4 SrJf^ 
J&L/t&^T. ^WlSKttLT. »DS i 0 2 1£ 
ILT40 ke VT-5 X 1 0 16 c nr 2 W7k5!t-f 
ALT. m£3,S iSSl 1 wW£W3i£WStfH;:^?L 
SI («/hffi*Mi) 1 2«Lt. ^'U3±'}. 

[0 288 3 </^T. Si0 2 U4«lt. ?hj^gff 
(Wf^£>ift2mmWgfcfr) SriSiiJ&-t»\ -fWf*]|IiJW 

(~i;9S i 0 2 1 1 4 0^J3S5Srl**LJt (@5D ) . 
[0 2893 /*9~>-yZttfz.S i Q 2 1 1 4 

a5:7.X?A7-y{:LT. -fWT^miSifBS i 1 1 3 
£ R 1 E ; &mz X 0 x 7fy/LT, m$S B B H S i 1 1 3 
^^rLV^Lfc (05 E) . ^ri5. ±I£i01^/xh^ 
(i. Sio,li 4 -yy-LtzmmZLT h £ 
oL. #^IhS ill 3*^^-y^Lfc«fc:|Sft*LT 

[0 2903 <X^T\ ^COS i 0 2 ll 4 (tmffilkVWl 
(CfflKLJt«Hk:4 0 0 nm«0B!-fklR&#r4 S i %K 
(S52<7)as«i) 2 0co*iii^LT. -Hi-fixMST^ 

ft, W*«^iBS:»«S-frfe (H5F) . ^;ft. 2 

0 0 "CgJSTMa^3^feLTftS 0 ^^^Htc L"C t> 
£U 0 

[02913 a±.commiz± o . #te B s B s i i (as 1 ^ 

1 ) ^jS*«» 1 WIS 1 0 t fR 2 20t <0|fi 

[ o 2 9 2 3 . wo ^hitmm^m^ 3 

1 WIS 1 0 k ff, 2 WIS 2 0 bate*) ^hitm&VM 

JfSffii 0 1 rtHtffiB-t* <£ a (c . Jja^XSSISJt L 
[0 2 9 3 3 iX^T-. E33 G— 03 J IZ^-tlMZmk 

-$~z>z\biz£. o so i ss#*# ^ . 



(G 4 ) ) 0 0 - 2 2 3 6 8 1 ( P 2 0 0 0 -22368 1 A) 



[0295] £-f. mi 1 0 *ffifc?htz)sb<r>%. 

fe B B S iillitiU ^^BBKSRBHfcCJ: 0 2 0 
0 nmJIc7)S i O.fl 4WLit. 

[0 2 9 6] ifcwc. ;«lSCMLt, ^iBWS i O 
2 m 1 4 £3ILT4 0 k e VT5 x 1 0 16 c m- 2 c07K* 
A * y £rftA LT . miS H H H S i 3£}£ 1 1 Pttl&Fm. § <7) 

uwz^mm m>hmm) i2^muc. ;iic 

«fc 0 . ^?L«Jf 1 2 k S i 0 2 kiDBIfcUi, ILtSAS i 
JH 1 3 «?ix, «*tfEl6 Dlz^-f <fc 1 

[02 97] ^iOS i 0 2 Jf 1 4<r)3kW&Xfffl 

izmM Lfc*H(= 2 0 0 n nKOK-ftJR**^ § S i 
(3l2C0fflg) 2O05*fflfc:»l/C, fil-filIS75 

a, mmm^mzmmz^z (H6E) . 2 

0 0°C5gJKT«a^*SfitT8A O^-tt^HtcLT t 
it-*. 

[0298] &WC\ HAO^^SS^fflSfiOS i 
O 2 J| 1 4 £ A y 7 r - H ftK^x -y f - > ? "JSnSft* 
Lfc <H6F> . 

[0 2 99] &Wt\ ffS 9 B B S i M 1 4C0Wi]gB£?fc 

as. munm&m. m-smi. i 0 

0 : 100) irex-yf->?'"u intio, #*sas 

iJKOWUaW)^ MIOSIS 1 0kS?2^M£2 0kW 
tz (H6G) . 

[0300]^, K9£fci*^<^ii!tf)5t>4Ht* 
BB*W-4ti11<?5*fc:tiV^T. *t§iftS i Ji 1 3 acoJ'hJl 

js^is 1 io>i2 co*« 20k was 0 ^*>-ttiH 
latLTt .to. 

[030 1 ] &^T\ 03G—03 Jfc^XS&IOt 

[0 3 02] [$1 3t055SfeflFiJ] £*>3glfcWUU 
m 1 2 <oSafc«t«oT f^JSSiiftK 0 ^-irlirfflRSr^ 

t^Tft 0 . 1393 3 J t^ctXSt: 

[0 3 0 3] £-f\ ftS0^43-li:»S*l3K$l^S:* t ^, 

2mmg(;gtilf 1 ;Sft *3?tf)»Ett. 

) £«*rU KStofciOKO^btfiHS 
£28c«0*«K#liL;fc (H3G) . Z.cV<rLWbLX7k 

i5t. &9^btf#ffi*^*&£ , x s i o 2 )f2rgs« 



^ x imizmw -> x $>nm® 1 2«i 

[0 3 04] ;<7)B§. Si0 2 lfcf-g B H B Siit^ r 
ffifcitt o T M^lfrfS i k <±^r < . * tz , -¥-^ H u H S 

fc. tztzL. »«{±. S i O 2 «*»«cortatt-|ftifc:ifti 

[030 5]^rfc, WO-&*>**lR^ja<0 ') 
BHWrtftffl* (JiTF, ^KMttf2K) ^fcfc^T, 

^h h b s i «o^a5**>ss i was l o k m 2 amm 2 0 

kcoliO-^^M«^mtlSI5J: 0 fcrtWWMttaMO 

ifiutT ssfls ?r matt h x&ifiti h . 

[0306] i^MlXStJ: 0 . @3HtS6*Wt>S 
■ti 5 £ii7t. Mil (113 G) (=<Jcv» 

T'\ f2£Olfi2 0 aimzfit-ofz^JLMm 1 2 a£4 9 
k 3 0 %3SKfl:*** k * k J; -?TiM 
tRWtcx.yf-^^XTc (031) . $>{\MM 1 2aOT 
flc75#^ a H HS ill 3a(i, X 7 fy/Xh77ltL 

-fLSS i iztt LXfefrXi&< . Xld^Ft^Stci^^fL 
fSi (MfSill2a) fc^MISi (-^ B D B 
Siil3a) k«OX-/f-y^coaS?itii. 1 OHXk 
^OX--yf-y^X^lcj;^#^ B H B S i 
Jf 1 3a^M)f^«^i±, ^ffl±^SS-*-Sik**TS 
4. 

[03 07] &vvr\ 3£«0^ia»K:HoT04S i O 
2 KSrl*JiL^ (03 J) . fc^fL, 

[0308] ULtWT.gfc: J: OffM^iiTt: soill 
(13J) a¥&AS i Jioilff^BSrt^aafcfcfco 
T 1 0 O^iCo^TfllSUfelS*, KflP5{f ^>oS«± 

[03091IIC. ic7)*«(cWLT. ***ti3V^T 

1 1 ooxix'i&fflnmmzi&Ltzmz, mmmzz 
m-7-m^mms.xmmLtz^. 5q m mftcr>mmx\ 

¥^g?Hffl£<X A/LO. 2nm"C*-5Jt. ^iltiS^ 

[0 3 1 0] S3^«?n&kMt:<):<S>tBrnnnK<7) 
fe*. JiefiS i «^{±, tg^RS^A^iiTtJt 
■*\ fi*:£irlSftttSr^-t & i k tfmztcfi: . 

[0311] 2tfc<03£«oa ^ 1 

ffllfco^-Cli, **>«Efc:»-»fc£?L*S i BSr4 9% 
k 3 0 %Sigft7j<*7j< k 7K k <0»^«Etc «t oTMR 

e^t-x . y if- > ^ l . i 2 a <7)Tm<vm£B a B s 



(& 5 ) 100-2 23681 (P2000-223681A) 



iJll 3all H y1->7Xb-yy°mt LT«tt&t4. 

■$-4Jt*><0J|it&ft Si«l 1 XtiS 2 20 tL 

[0312] ilt. y y>Mf*^^ 1 OS««2rHflJffl-t 
?»hu^s CiittTKSR^tctJ^T 1 1 0 0 0 CT"1B#Pb1o^ 

7 *x ) sr ma l-c t i ir\ fc^f l . ttmkPM i «s 

«W£ - as 1 <0«« 4 1 lfcLTI 

Sri*. **+tNAi!W^<z>ffcb9fc:, ftffi? yf^'J -y 
[0313] Stilts i JB^BfcfcCUi. ±iEtf>i&£ii&o 

s i c7)x -v f - > ymcomcox. -y v ym ( #y 

iOT. «R. fiHK) ^IffltSIhitlSu, 

[0 3 14] Sflffl-tsaHRfcSBl^Jli: LT^ a H a S 
i W*>#ft«s i Ji*JBi«-f 4«^tli, JJ£tf>«k 32r 

c7)Ht US i»J3W^)««r»rtE-t4«-&tti. te"5^ 
*>*a&Kfr4MBLfca. mi «92£KM<75*ffi£9f(gX{± 

[0315] [ m 1 4 omtfli ] as i 3 commuz an 

[0 3 16] ( 1 ) *KJ:*4J-Kie 

[031 7 ] CICOBS. S i OjlfctSS i dk<7)f?- 

i T ttfBa*j£frf £ d k i±3r < . #81 X^c J: 4 
z\tt>mmzttt^Z>, fcrtfU s i o 2 Jf£ 

[0318] (2) gisM^Lfcii^Kis 
^loSKiifctio. 3uu o z^Jinm -cat 

[0319] ( 3 ) ^BrJEflfc «k 4#«xe 
£;btf£«c0iS#fofc:8«i;&-fr4 i 3 izim^mzfi 



[0320] ( 4 ) m^mzx tirnxn 

[0 3 2 1] [^cofffi] XiecoHMi^J^fc^T. ^?LM 

«&, mzti. mbes, x^~y^m. mffi&LWi£mnm 
[0322] xie^Jfi^J^^^r . ml«s i 

JfOSSW^rx vfy 7tz1£m-f ixvfy ^ k L T 
« . 4 9 k 3 0 %SSg-fb7j<«7|< k * k 

a) ^ISk/jckoig^, 

b ) ^BikTKkwift^-ffi^ryp^-yu&LfaiS^b*** 
C7)^< k fc-*-Sr«6SDLfe^». 

c ) A' 7 7r-FM. 

^4- < t £ asjp L . Xti . 

^coa * <ox - y f - y d k # h . 

[0323] 

■T 4IR^BBtf5S6*-S:l»ih-r 4 i k ^ £ . 
[HI] SOI ffi£a£4^K&^£K«tt(cKi9I 
[H2 ] 01 t^«Jt*3feO|BI»5i*Slifl-r4fcy>(7) 

[123 a ] *$>ty<7)m 1 commmmizfaz, 

[03 C ] *%WP)m 1 WHiS«Jg!Btf*&-!f^|flsSi|S 

[H3 D ] XftWcvW, 1 fiOHftwJBffiK{;&&¥#tt£« 

[03 E] *^Bj^i£7)||J6o^^.?»¥#*S1g 

[03 F ] 1 cold|[WJB!BK:ffi4im»«c*« 

[0 3 G ] *f&Hfrr>li§ 1 comteojencfli&^aMM 

[03 H ] *^<o^ 1 a3dtajgffi£ffi£¥3ltt£fii 
OM3tXH<7)-gP2^-r0T"$)-5. . 
[03 I ] *»«!BofliloSQfciO}eJBtcfiR4i|H»flcfflR 

[03 J ] *»B|!^ 1 <7)3IMO^St^|,^-#*X« 
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[ 0 4 a ] -#jm<?>m 2 nmmcommiz & h 
cowmnno-m ^-tmx-h . 

[04 E ] *#6Bj§<7>ai2^)||*S^!ISl=ffi5***«« 

[ 0 5 a ] *%Bj^i)i 3 <vmmwmmiz m s 

[ 0 5 B ] *»BB^ag 3 <?)£tt0^£ffi&4MI#££ 
<OS3iI«tf>-a5 £ >R-t0T"* h . 
[05 C ] *9£fta£3a£ft^:J^(Cffi&^tt£ti( 

[ 0 5 d ] 3 commcommizm t mm. 

[ 0 5 e ] *3%0floss 3 cr>ma^)mm^m s 

oMitX^cO-SP & *-t0T"J> & . 

[05 f ] *%Hj!oii? 3 comm^mmiz m s 

[05 G J *fMfl03S3<?)3ISS<?^S8t«S^*S« 
[01] 



[ 0 6 a ] 4 nmmmmizffiz 

<r>mm.sM<^-^^-tmxhi> . 
[ 0 6 b ] 4 ?)mmmmiz{&& ^m^mm 

commune - -as * *t 0t-$> & . 
[ 0 6 c ] #&bjj<o& 4 nmmwmz&h ^m&mm 

[ 0 6 d ] *.^ajoig 4 c7mmcr)&mizi%& ¥mt*m&. 

[06 E ] *%BJof£ 4 ^HSfccT) jgffiCffi & 

[06 f 3 *m\com 4 <7)mmc?)ftmi,zi% & *m#mm 
[ 0 6 g ] *wmw, 4 c7>mmmmiz&& ^mimu 

10 mi 
1 1 

1 2 ^?LK/f 

13 mi com 

14 IS 2 coil 

2 0 



[02] [03AJ 



[03B] 



(€2 7) ) 0 0 
C03C] 
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[H3F] 
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[03 I J 



[03 J ] 



[04 A] 




[04 R] 



[04C] 



[04D] 






[06D] 



imAE] 



(-2 9) ) 0 0- 
[H5 A] 



2 2 368 1 ( P 2 0 0 0 - 2 2 3 6 S 1 A ) 
[05 B] 
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me b] 



[06E] 



[06 F] 



(3 1) ) 0 0 - 2 2 3 6 8 1 ( P 2 0 0 0 - 2 2 3 6 8 1 A ) 
[H6G] 




(72)3&9J=g mm —HI F^— 5F043 AA09 M32 AA40 BB01 BB22 

jR^B^fflKTA^ 3TS30#2^ DD01 DD30 FF07 GG10 



